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DNAc^fln:^^ 


CELL AND CELL STRUCTURE 


‘ilt "srsuRiM (Key Words) 

csn?#^ ms w 


C^(Cell) 


tsi:^ Cell (wil^ Cellula c^ ’^t^) (^t, ’^i^) 

*1^ kytos- ^ C«IW I 1^1% ^ (Robert 

Hooke) i'Ji'Jifi- Cell ^ 'S sRim 

^s?fT I Cell 'Sl<icncR'5i 'S i£i^ i 

^ ^wi% I fw 


(.<Plc*(?l ^5TS[H I >i| 

^<iRi >i*M^^s!r(wi >i<i^c^ 

f«Fs<p I 




1m : RRjji M?n?i?r c^ 


's cssr:^ Rmmi^ c^iw^ 2f#rc i 

i) Swanson I Webster (ics'tir) ‘^i'^ "sr:^ c#s c^lRi<p 'ii<p<pc<p i 

ii) De Robertis (l>5i>HV) 'S t'St<ilH4 ^ i 

ill) ibV'S ^5TR?r C^nlt 'il'^v Pic<pl«©t (Loewy and Sickevitz) ^TbT^ (.<p|*(R'S8l^?i 'srt® sR:^ ’f'fl 

iv) «[^pift, “?imr c^i 

'il<lCnCR'!1 'S ^^jRTgf?' lil'W "^IrW 'Q £|C«1C«1J ^ 

c^nt^tURsw 1^ ’tl^ >ii'^° ^5^^ c«R:^ ^ I 
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: afsfsr 

C^1^: C^RiM^ C#®'S ■'#f^'f, 

c^ of^<jg- R'»iw c^ c«lw ^slK 'ii'^ c^ >i"^c<p 

’t^'fT'S ’rttMwT ^ ■5?r c<M^R^Tjl ^ Cytology W ^ i 

2|4|5lC'»ll (Types of cell): 1.5i>8S> Wr#T twl% (Fott) C^IW^ ^ 

^ C^^tw ^ <I»C?IC^H, '^: (Prokaryotic cell) >^1^1 ^Tf® C¥l^ (Eukaryotic cell) i 

(i) «rtf? c^ (Prokarytic cell) s {?r 'S ■f^^i|5¥Fr ctI; «r(f? WT 

^ I ?ii^c<in>iiii w\s (^ ^^d5i<i»I^tir, ?rif^, 

'ilt:®T?ri'stPi<p c?if5'j«irsr ^ i ^stl^'f® ■f¥*rR (Fission) wrsriRUjin5<p ^'^fcc'® 

R'»I'S!h I ^<td5l<tir, %rt» >ii^ c¥i^ '3iiIiTC<Mw<i i 





: £|^'a (^[^ 


(ii) 51^ (Eukaryotic cell) 8 Eukaryotic 1^ ■*N' CTTTt RCiic?, eu = good; 

karyon = nucleus c^ i ^ c^sflfk C^R;^ 'S 

fHSl>tll>l ^<^TiVlH (M t<tl^C<l» sTf® I 

^<i'®(;i)j<i ^ ^ m : 

i I (Somatic cell): (^ ^ w^ ^^R:®; ^ ^tT, (Ttst^TR:^ 

I 'sn^Cl5|f>l>l R^lStH C^R:^^ ^ ^ I 

^ I (Reproductive cell ^ Gamete): <ls^c<M^ '^M<1 (?m C^ 

I 'StHHWm ip4OT^, W: 82^<3[ 'S f^<3[ I <sm tolf^T R'alStH 
■^T^TRIFW '5tR®?:4l^ 'S vil'aC^I^ C«R:4 ^ '^TTI 



IM : 0^ C4r^ 





gftf^'S^ 


Ibi^l : C4T^ 


f»I^C'® C4K SfstRR® ^£t4t^ I -^r^rr : 

1 .1 %?r;w C4m (Diploid cell): <£m (<^\c^ ifc^# (2n) o^lwRTfm stR:^ 1 sltwit 

(jgjRisrRTrTsiw >ii<pcifi I^wr^t <ic®i 1 '^}®^°, 'fwjfcw C4fw f^c*il»i <^IR;41 SFai 'S £ri%^ Cf?! 
C4r^ f^?lc?i'i9 (2n) f^c*^i»iRRf§ 1 


f*W^ "^tW: C4r^ ^4^ SWS' 'S ■#1 ■#)? twc^ ^^R:^ ^^llsT? 
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^ I '5jf?lc?i'b (Haploid cell): wcr 'Q ■§) W't t'aR i 

■5]T?r:w (n) CiS^wiwiiil^Pfg i£|-^ i£|:^o b«i'f3t»ii (motile), 'S #1 ’firf^ (n) 

(n) Pww?i wr Wltc^ (2n) ^ ^ i 


'PW’^%<p|'St: Wil'1C<pr^ 'Q £|'^f^C<pN', '5jT?fC?f^ 'Q C<PiC*('?1 '§«1»tr I 


C^tii^'sn^ (Shape of the cell): (Mm c^nM «rrf% CTt i 'sfiitc^CH wrf% 

I (.<p|c*(?i \ Amoeba ii|'^?,PiSc<phRi5 (Leucocyte) ^[1^% 

■^9<ifs's ^ I ^crgw (M\ i c^n/:^ 

I •nm 

^ I c^ 's ^ I cw- 

cW'-'Itr:^ cw- c^t:^ mM cw- witc^ cst^Fr, 

CWT- Wltc^TSf, vslwl^ CWT- «flW I 



r&i£i: Rl^fi SFanc<pi*) '5ri^f%^ grrPfc^^ 


2flf^ff:¥t^1% '3ilffs<i (Flattened) cw- wit*fl^ :itT:55n:«#r?rhT 

c^, wTff^ (Cuboidal) cwt- atf^ «pRi<p«i:r|^(,R'?i c^, 

(Columner) CWt- '3ica<t (.'»'®c<t?i '®c'i<t C^, &l<pfs wTffw (Discoidal) CWT- (?Tlfl^ 

■#1^, <i'g«i|-jR5?i (Spherical) CW- (Eggs), 'siTf (Spindle Shaped) CW- "51^®! 

C'^lW, ^ WTffw (Elongated) CWT- C¥l^, '“fNlfw (Branched) : 'j)c<p<t ■5t:?r i 

C^5|^ (Size of the cell) : l C^»tM f^lf# W?r^ l 

io-ioo pm ’iw ^ «llw I O.i -sntc^lf^ ^ Wit c^ (%gt^®f: 

Mycoplasma 'TtW PPLO = Pleuropneumonia like Organism) C^Ht C®R:^ i '^<ic<p|*( 

mr<( (thh'S tHi <ii<i^'® i cg^'^im, 

■JT^rr: •nil^%sr I w^rtfl £rr% ■^rr ■*fNT i c#f^ i 

C^ ’rftsTR:'^ <SM (Units of Cell Measurement) : ’rftsrR:®1^ Rww -sTfe^ (p) 'S 

(A) m wrR?T 'sn^c^lhl|5|^ (pm) (nm) ‘1i<l^'a ^ I 

i ■sntc^ll^f^ (pm) = i viRc^H (p) = O.ooi fitPlf^i5|<1 (mm) 
i (nm) = o.ooi (pm) = io wT?,^ (A) 

✓ N 

I 
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: 2f8lir 


(Structure of Cell) 


c^si^-sttsct 

I w ^tM" C¥f^ (typical cell) wrt ^ 'srcscr ^ 

c^5i%r wr<3; stiw i 


(Structure of Plant Cell) : 



: i.i 


(■sn^'T) 

^ntt5r^%R 

1^^1|5Trm C5IWT 

RSQj'SUtsw 
csplwntl^ 

■siitciirlt^l^s^ 

'iiT:^simfw «n5f=i|vi (^srsn^'T) 
(^) 

sTitiTrnTiTsr 

^srippf 


I >i|^ 1^1%^ C^'S 1%^t#ftT'S#® ^ I <MC'£?^ c^ 

‘i|<pf5 C^lc*(?l ^'Q ^■'TPiR 'S '^5lW ^'S sfi<PC'a I ‘3<pn5 C^R:^ ^ 'Q '^5lW^ 

feint's ^npf^ w ^ I 


'^^tw: Slvsiic<pic*('5i c<pi*('aisfr^Ri'5i «Tr5r i 






































































'S 


www.facebook.com/tanbir.ebooks 






nF 




r 


A. 








C<PN 


V 


i 


±. 




Y 

C'9i<iRi<31 

«t. ^“^ciJiumw 
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o. 

y 

8. 
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5t. Pi®9>yi>i 


(i) 


(ii) csrtl^ 

(iii) Wtw 


(ii) 

(iii) Ci^^^twtfF 


wBt'i 

Wff^ 

(vii) ^Wtft C^ 

(viii) ^tK t^nfF 


(ii) 

(iii) 

(iv) 

(v) 

(Vi) 


(ii) 

(iii) 

(iv) 


wl^f«iT5r 

^ C^tWMTsr 


(i) ?rtf^ 

(ii) 

(iii) 

(iv) (vii) c^m 

(v) (viii) 

(vi) ^Tlt^TT^TTrsT (ix) 


"^fW: 




C<M(;^?I fbR»'® fbiil w 1 

V: - 





( (Structure of Animal Cell) : ) 





ii. C¥l%r ^TWf'J iii. C^5i%rw^ •'W^ 


iilT:^?rN^Rr wn5$=1|v| 


\S. 


s.^Tft^Trn:^ 



s. 

V. C^Pl<PG 1 

c?). 

ito. ’5n^ct£f>iPp«iicvj^>i 
'5n^Cc£f=llL5^R^«1>l 
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Vi - 

2r[f^c<i^ic^^ ^ <1^^ 1 




c^sftm 


c^t^sftft^ (Cell wall) § c^ ■5n¥ i 211%^ c^ 

(9n% I Mtw fe «Rf^, c«iw 

's ^ *1^, 's figfs? 

Wl^^c<p C^^eftft^ <ic®i I C^ 'S %lf»il5 >i<p®i Sl^^TC<p|c*( >i| 2ri&l<] 

I C^C*1?l '3|<l^h 'S ■^TPT C«CT C^t^sri&l'S '^'^v 

I c^2||§lc<1?l ^ 'S 'all^r® C^sn:^'*flll<1^'il?J 

1^w%t i ^ i'b'bs- w ct 

(.'^'® o (^N£||&1<] %i%lT (.<p|c*1'!] '5R^I 



W’W 

W C^ffw 
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■5^ middle lamella 1 'sn^ujif 5 <p c 5 c«iiw'st (tolophase) 1 

WW phragmoplast «rW Wl#?r (.'»Pi<p'=1'*i (vesicles or 

dropplets) ^ ^ 1 wrf^ sm c®ffe w 1 

fifltr^ (primary wall) 1 CT^t^flW (cellulose), CRl^w'^c'nlW (hemicellulose) 

(glycoprotein) (i - 'S pm l irii^ sTNtw l 

C'a'swti ^ I (:^(:^(:^((?m|itw,'¥it^twif^) 2 rr 8 ifw 2 r^^ 

'il'^ ^^ I ^ I ((? - io pm) I >i| 77 ® 

(,>i«ic«iiw ■f^’tf^ 'SWT I wc<P'a 5 (^ finflf (secondary wall) 1 

«[f^iTi3ri¥t^'ni%r«R^ I c^i erift^ R)*f's<I<Pit ^ 1 


mw\ (Pit fields) S ^ enfk^ 5 l<HbCtl ’fmr (thin) I ^ ’fHT’rtf^ C^sfw^ ^’f'S lii^ 

^ "STWR?? cwr sfiw 1 ^ 'Rt 

(en^TT# c^enft^ + w 'uicii'il')-/:^ R& CW 3 ^ (pit membrane) 1 ' 5 (?«fT 5 R' RS' c'W^ (pit 

pair) < 50=1 I '^■'T ^?t 3 C®T £rNfii<p 1 C'^c<p' 5 j|I^ sTlSl'S rw '^■'T '' 1 l^i)*t 

(bordered pit) ws 1 


srift^w § I 

Rti^r «flw I Rg^t^rr 2 rr*^lR^ R& tw (primary pit field) 'Tfw ^RB'® 1 ^TW gi^ -sf^stU 

c^ sfiftfiM ^?c*r ^gitc^grpgfOT^ ?l 1 ^fCTn:wi#T (plasmodesmata) ^ 1 R& 

^ (simple) (bordered) 1 R^ >i|^l (TRiW# 

(:^(2r(ftf:M^^'^'S¥(¥^^5gHiwR^^'^R5^ 1 


' 3 iC't<p w 'SWl ■5^, wr??^ Rf& ^TKl (pit canal)-¥ ¥t¥®r« ■?¥ 1 

wf^C¥lf¥R&ci|vicgH¥i^R¥'sn:^^¥¥, '^iw c^l^Pr (torus) ¥f:¥ 1 ^¥1^R& ^ •^WH<t‘Rvil's 
C^C?IH<Mt¥r Rf& WI^WCV|?I tifw 'S C«t?l^Cgn/¥¥r'S¥T¥l¥l 


<Pl'St: £nft¥'^? Rf5"^? 

<_ 


g ¥SfT^#?r «[iw ''itl¥R:¥ «rfw wiR^ 1 w «ig¥%r ^wrR¥(¥ 

¥Ifitf?fR¥l¥ ¥lw M W'S W sflw (protopectins) l 

sfNfw erifte «nw 2fstl¥® (Ti^p^rlw (cellulose); c^fin’l'lWl'St (hemicellulose) U%¥lf:2fl1^ 
(glycoproteins) 1 (,rBiw«ic«i(W- G xylans, arabans, galactans "tWlR ¥(/¥> 1 

^g (¥^ 2 r(ftf¥¥ Sf'fK ^"WR I sffir C 5 ^ RRwRR 'TI'^ 

¥%¥%¥ (micelles) i¥lt?RR¥WC^ 0 lfkM^^ig^¥l^iR^>i|^sRr^ I srfir^ol^ vii^csiR Iviw 

(microfibril) ^ RRwrr i£i^ 'solwf^lt®^ 

(macrofibril) ^1^1 RTfiT fiTR 0.8pm 1 »ij|cal<pRQ'i 2f%rrf¥ C¥l¥2||&lc?i<t 1 
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^ 8 «rif% ^ ^ I ’ffl^ c«i^ csfitrgfiww >iiR'<t>'»ic<i ^ 




•SfR-tR 

(RRRR 1 § 1<1 <^v 

V: - 

(RRR R 101 c< 1 ?I R^H 'S rrw rRrT RR I 
- ^ 


1*TO’^ '^tf^ C^ SflftliM %r*r WR I 

V____ 


(.<pNRtit Ut^t^ (.»i»ic.gi (Cell membrane or Plasma membrane) 


C. Nageli 1 ^ 1 ^° C. Cramer ib-crcr RRR R^sf^R Cell membrane '“R'# R^sbR 1 

R'asl^ J. Q. Plowe, iboi rRr liiw Plasmalemma Rlw '^ifeR's <pc<]*^ 1 
's £|#ic<pic*(?i c2nrRill'ST»ic<p RRsRt, 

siTlW, ‘Tl'C^ RT RRf% Rl ?rRRT (RSR3^ RT gTRRRRsrT (Cell membrane or 

Plasmamembrane or Plasmalema) 1 2fll^c<plc««?i i£l1^ 1^1^ RTfl^ ''tR 1 C^Rl%ft 

C^RR^ RR ^TIR RRR R?r I WT ^ I ifi'SlRlw Rltc^rf^Rlt (Microvilli) 

^ I C¥R '3|'»i'aiW 2|f^ Rfe^rt^RpR:^ f^RRlRltl^ C¥bR ^ I Rf® CRR, CRR, RRR#^ 

snflR CRR, f^RlTM RRR% CRR twlfw R%3Flf%Rlt RIW I 
^Rf% : Rft8®R fTRRRRRaR R?r I 

Rlt^RR : CRRt^flW C^ITCRlfRR CS!|W ^^^R^RRTRRRT I RT^l^<P<Plc«1 R<3fl^®r 

RiaR RRRRJ CRRl%flR RR©! (Ultra Structure) RRt ^ RIIr^ RRT RWR \ ^w<WaH 
R'jfNR W RIIr^SRRR RRR RRR RRr 1wI% RfSk 'S (E. Gorter >nRl F. Grendel) RRlRR 

(Rlf|^R^Rf^(R.B.C. )-i£|R tRR ’RRRR?rRRr «V|(y 'S CSfll^ viC^bW?! R^lR CRT I 

CRRf^tflR^: (R^Rf^fltRc Csril^'S^rf^l^R'jRfwmR^ R'a3|%Rf»fl V|Ni,<lR(2RR ^ 

■srsRRRRfT : 

i) WIIrrIr 'S wl^RtRR-snsRR (Theory of Danielli and Davson, ibocf) : ^ RaRRR^pTRR CRRf%flR 

^fw ^ RR csfll^ ^ RlTR >nRl >nR RmitR RlRRl '3|<|^|tl RRR I l%Rit ^?RR CTlt 

(RRaTRiooAO I 

^) RRf^RRR i£iR5R f^tfR WRR (Unit membrane theory of plasmalemma by Robertson, ici)(tci>) : 
in -srsRRTR 2|wr 1 r^ J.D. Robertson, (iJixrb) 1 >n r®rR CRRl%fR # RR csfll^ m 
RKR iTIR?, RWItR RIW lilR^ 'R WT'rfW IrPR ^ I CSfll^R ^ ^o AO i£|R?. RRRR ^ 35 
AO^Rl^l C2ri1^^lRl%^WrilRC0li^lRR3^RtWl 

>ilRR RRT (Unit membrane) = CRlTRR (RRR RRT CRli^-lRf^-CRli^ (P-L-P) RlRR Rf^ 

CRQTRtr^ >i|^ RRT RT CRSRgR RTR I R'Ss]^ RRt^ iSsxTb RlTR P-L-P Iw Rl^ 13l^ RRltR^ 
i£|^ RRT RIW '®ll«R's I 
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o) 'Q ii|^ CTlWl^ 'sr:®^ (Fluid mosaic model by Singer and Nicolson) = Rferf 

a(^%r (Singer and Nicolson - i 

(■apsn^r) «nw ’fll^sjlfr (hydrophillic) CW1%“#^tw «nw 1 1%#^ csfli^ 

'aw lil'^fR?? (7P*rR?T RRf'^<i^r?r i *p>iwlf^pRE's|Tsqj(,i| ifi'^TR^Jt' i^c*^ 

«fma ^ I 



’ »ica«i '5[^plft (.<p|*(RlSl^t 0 

(^) <ii^w^ra's <£i^ ■jpRi^M^ I (2it^ w:?f#[f^ 'i^rm «rR:^ '&5Tr3f?T^ 

^TR:^ 'wd^' wif^ (,«i«t iri<pfi5 'sfwr i 

('sf) cviviyH csrri^ g c^mMRia ^ c^nl^ wr i cw s (i) csrd^- 

JilwM «ITW (ii) ^^#£fK csfli^ - 'il'QTiSTr t%ft¥ ■’TRi^’T ^1W ^fRl^ >i|'^° (iii) 3fK>^ 
csfifD'^-iii'S'c^ l^f’RS' <?rR;^ I 

(^) c<mwc5h5?i=i s ^i%rf c^R:^ ^ «rR:^ m'Wfa c#f 

«nw I 

(^) ilRc<M<i»ilRi^ s 'iiit 1%#^ 1^/?^ I U%^rf%f^R5t:^ fitPi'®'»ic<i 

intc^^rwrf^ ^ I 

csni^ ^trf^sflfl (hydrophillic-'^N^ «1R:^) C'lFlB' «fR:^ l ■'ITf^ Rw?l 

(Wf?Pf^ ■'llt^^fl-Hydrophobic) Lipid "SRIS:)! 'sfR:^ 1%^ sflw i ■'"TtfH' 

lilt c^rd^ ^<J8M ’Nh ^sfi I twi% Lee (ib^t?-) fluid 

Mosaieitca«ic4^3f^^^R:^ i 

^sRlff^ -SRIa CWlRtg^ WT a 2rfl%^ I ^£tfw ^Ri^'flTT C^ C^ C¥t^f%ft1^ Ik# ^ C^ 

WT (highly fluid) i '^it '®<W?l 1%f^ C^TlWlt^-'il^ Wl ^ i CsHlUw^l 

c^rrikTra' ■’tr;^ csrdkr, '^tR!^ 'fkks'-'ii^ '5rN':%?ri^ <pc®i CT^TW5R3^?ra' a ■'trt i 
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iil<lR'S<3R' : SfersT ^ 


C>l'=Hi|V|(y W <M4<Ml<'®r 'S CV|i|(yH^ CSHlUw^l I 

^<3^ wsMft'T «fn:^ i >^ 11 :^ ^ 

i£|^^ CS!|W 'slHi W ’fM I 'S CsnfiJH ^C'S ^■^«RTRlii<lilfiit1 

sfsrK ■'Tt'S'irr '^nrr 1 (.<pic*(?i 1%^ ^c'® c^ <p?ic'® >^1'^° '^rfe' sfc^ <p?ic'® 

RwmI csrtwlt^ V|cv!5=ic<t> I 

w c¥t^f%ft¥ w tw c«tw c»^ ’iR<iiR'® w 1 1w 

^ ^ cm (differentially permeable) (^ (^ m ^*11 

c^sl^f^tfl ^ £|^cf RRifj (factor) 1 ‘TI'^ ’sr:®^' 

-(i) (size) (ii) CTWf (polarity), (iii) ¥lw (electric charge) (iv) 

9^ g^%m (lipid solubility) 1 C^ 'S w:^w (CWT- ftbTl^) w®tt Ml 

^ sstr:^ I M6t ^ cw ^<3[ (cw-gp:^, 9m ^“fM® Ml 

^Tt I (cwT-TTflMbr, ’i^lMbr, ^<=iPiti|ii «rm) ^stt^'f® (ion channel) 

Ml 'alF®d}^ ^ I 

C2||1Bw?i s (i) >nt c^ni^Ml^ ^ 1 (ii) >nt csfllUn y^RflTS ^<fr^ 

^ Mi^^(site) siiwi 
c^ ^ wrf% lilt c^nikJt^ ^ «r(ff% 1 (iii) csril^ 

'311^1® ’iI<<i'®"h ^ I 

' > 
n^il "^stW: CTIWI^ »IC®C«1'fl'S ■^sfgpSM ■#! "#1? 


8 

cs!iw 'S'^ ■'iMM s 



(.<pi*(RiSl^i 'ii'^ 


(a) (Uniports) s Mt ■'twR?# 'n^whR^^'jMl^ '^i'^ c«lw 'S^ ■'iMM ^ 1 




Bifl : ^.(t : '5<P<P Bii) : i.'J5 : ''1R<IR*1 C^1*K 


^ (Coports) 8 Symports ->^1 ^ “Wif >^1^ 1^ ’fMM ^ 1 '^iM 

«fm m ■'iMM ^ 1 w¥ f^-#® ^9<iiR® wif^-^ 

(antiports) 1 
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c«lw 'S'TO ■'#s' I 'siT'fJW ■!>iR<iiR,'i> 11%^ 1%^ 

<2|t|¥l¥ ’|9<1|R'S CWT- H+ RPt^lC^ K+, OH' RRviC^ cr I f%l f%l ^ 

r0ii^^Tt[!?rrf^«lc<i ■sr®^wR:^ i 

i I ^^1^ 'ST's^ (Carrier concept) s ■'J§tw*r CT wR:^ (TT^p:^ c<pi«?i 2R:^*R?rT^ 

’TO’# >i,fHfiTB ?ii>iitifH<t> >ii^i^t’R?rr^'^ c’s^cRTO'^^ I ^ 2i%rr?r 

^ipfi^ st/:^ (7r«rR?T '5’55 ^ C£fi1^ wro 

TO^T I 

^ I (Fixed pore concept) 8 ^l^f^tRs 'alW<t>i5r % i%f# '^<\\\M 

1#3^ RRRJ I strop’ll ’fTOf Rl^ TIsnlk^R >i|7?r ’aT'J ’Tl^ifTO ’lR<1'®*f >i|^ SRTOT ’RTO 

^ ■^RR I af^’RRFU fIj’RR ^fStTO SRRH iTIR?. CSfll^ WRR 

■f^RR ’SI^’ITOR sRRfR’iR 'SRI '2^ RR I 

(RRrM# R1TOI#R tTOflR 8 (i) (RRRt^fbs CSfll^, 9\\^ ^riR?. (RRR (RRR (TOR ’rfRRTRRlt^ S!|1W I (ii) 

CsrI^r Rt^if#s ^’TTOT Rc-ric<i (structural), RRWitRfiTOR (enzymes) RR?,R1R^ (carrier protein) fRTOR 
TOR I RITO #R 'S ’TT’#! sfTOc TOR I (iii) (RTOf%#R (Rlt 'STORR TOR RPit I 

^[f^ TORTO RTOR#[f^ (phospholipids) fiTOR TOW l ^ RRR RTOR#[f^ RW RRT RCRW “ TOR 
RRTOR RRTO^ RR 'RTOR#ltfw WIIrw RR'° «RI TOrI^ TOffw (complex) I RTORRIrI^RTER 'SR:Rr 

c«iPiRr (lecithin) TORH l RTO# '^TOWTOTRIll^, (TOTO’^RR'S (TOT TOR l f^fT^ RRW#[fTOTO to:#RR 
(Rf% TOW cTOr^ I (WIR (WR (TOR RNA (f%RTSfR (WRR), DNA tWifR'S TORRIR' TOW I 
RITOTOw ^ : (RTOfRlflR RTOR RiTORfw ^TOTOR TOWT #fTO& 'Q CTOl^ I MTOto W RRW#lfTO& 'S (TOTO^RR 
TOW I (Wiro^flRRlTORfW^TOTORR^WR TOrRK- CTOI^: ^o-\ro%, 1r 1^ (^RWlRlfTOs 'S (TOTO’^TOT): \o-8o%, 
TO#r: (t%, lilRWltR: TOR Oo TORR, WlPSW, RRR 'S TO# I 

(RRRfRtfTR RTTOTsIrR «(R^ : (WlRf^ tTO%R R# TOTORWR ^ fTO%R (TOR RTTO^#a RR I RW##[#Ts #F 
RRWR RTTOW (TOfT RlR- 

i I rRwII^'iR (Microvilli) : iRf iRf TO#WTORR (TORfRlft TO^WR RWt TOw RW TOR°TO ‘ 5 al<PlFsR 
'3|f»C‘i|=R ^ RW I RWR TOtwrt^TOt RW I R'QWT RTTORTOs: TOIRR R^fWlfTOtR (TOR, ^^WR (?WW TOT 
RTR I RWR R°TOT (TOR^rfR Oooo RRS' RW TOW I RRT (TOlWR (?RRTOsR ^ R^ I 
R I fTORTTOt#R (TS#RR (Pinocytic vesicle) : (WlTO^ C«IW ^ RRR TORWTO TOfw ’tWRW #fWTTOt#R 
C^fRTOT RW I R'QWT '^#R SjQi>i||c<P #fWlR#C#lRR (Pinocytosis) RW I iRf IrWR RRWR (TOlR (TOR: 

O I RJlWlWlR (Phagosome) : (TOTTOr# CTOTO ^ 'S IrJJR >i|R^ 5|f[^ :^sf^ ^ TORR^RRT TOt^TOTOftR 
RTOW TOTOTOWTR RW I TOfRTOW RRifRW (TOlWT (TOWT (TOR TOTOT RlRR ’TO^W’f IrTOR R^ TORJR¥ 
TO RRflRl (TOTORMW TOTOT RRiR I 2|#FRlR TORJW IrW >ilwrTOTOWR RWI RJlWfTTOt#R C'»IrR'1 R#® 
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8 I (Tight junction) : c^nRiJI '^fSBr ‘ji^\»lc<i '5^ 

'Sfit ^ ^ I ^S|3t:^ w ^ I 

TTrsTt^c^s c^'^rlrr 1 

(t I c^issicviicsirsr (Desmosome) ; ’TMt'#^ ^ C¥mf%ft W’Tl^fw ^ 'GwRRQ'I 

(tonofibril) W5^ •'WTM 1 c®^ 5 twlt 7 rrsr I >iif^Pi^il»i 1 

WansMft'TW^Wr^^ 5h#f WVKyH >i^|^\s| 

^1 >i5lt 's I 'ijH'Sti^vi's wiRJc'Sth 

i^W'S I <{h 4C?i I 

CTlWlt^ fbR'a fe <I>C^ 40^ ^STtMl] 


C2)ic,i3isai's?ii ( 


■§1^ ■*N' protos-'Sr^, plasma-^RR C«tw Protoplosm '“N^ i (.<p|c*(?i 

^ «Rss!iw, wikM, ^^5«T?psFr ^ ?fmr^ m\ c^it^ ^aiw c2rn^T?rm 

I ^3TI^^?n«tR<p itiw cytoplasmic matrix WT i W'a ‘^i'^ "sn:*^ 'S «rtrt c^»l%?r 

I C!2ftc^?riwcM '3i'»i'aiw ^ ?il>iltiR<i» etf^ k^t i 

2|^ c^nt^TfriwOT^ ^ 

WlR^ 'S : Rwi% ^<iRhR (Purkinje, ib-So) wm C2n#r?im 

CSlTcSTjfl^t^ CT sTR;'^ C^Rs PT ^Hc<p fiT^TsT (?i^ 'SOTW (Max Schultze, iV'b'S) 
(Thomas Huxley, iV'JiV) i 


C^Rs: C£rRl6T?ri^ ^ffeRM, I i^li^ ^ ^TSRT 

05 ^ ^Rw, >ii'SF# ss>b-% riw rilR «rR^ •nR:^ I C2fR^^?flWOT 

1^1%^ ilNS^Hi SRiht <I»WC^H I C^rRtrt^f V|'®<1hR^’f : 

i) ^sn^m (reticulate) W W'RR:^ C 0 T^?ri^«[^^>$n^ 

^) ^'J®¥ (fibrillar) ^; Rw|% cn#^ ir^'sr:^, C£rRi^?n^ ' 3 iw<p «[f% w ^< 3 ^ fer ^#0 i 
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o) TfRMm (granular) ^ : twi% wNSioK (Altman, iVb-'b) ^ ^ ^ 

C2ftc5T?flisw I 

8) fwr ^ (alveolar) ^ : twi% (Butschli, iirSi>^) w^, C2n#r?n^ ^ 

(t) (colloidal) ^ stir'll ^[^plft, ceftc^gim ^ >i|^ <i»'=iti'glti i >ntr 

^t%?r 'sn'sijw csTII^^, 'Q «RTRT "''['lit:*# 'Ti'^ (emulsion) i 'sriso' 'S's^ 

^^^R^RtsrcsRri^ (gel phase) >iiRiwr^5R^Rrsr(sol phase) i 
Ii| CSRT ■'^ 'S ■’FT 11*11 •'TRR I >^1 »l's<lhc<p R^-CSRl 'W^'S Rlw I 

RPThrf^ ’l^: C£fTC5T|f|®t»i fiRRic Rfejj JRtRRt©t<5 'S '3|^«t<i t^®l I iTIR RPn^lR<P ^■'TPiR^R' ^R^1®1 

feR tRlPfR : C£ll1^ (‘t-io^o), ^^sRRkltC^ (i'-<f%), (i-^%) '^IR^i^RTHr (i-(f%) I 

t-'fRH : ('b(2--lr(t%), 15RTRI (i-(t%), i5lt®R "SR:*!! ^^it^RpT, ^’RRf^RhT, 

c% twif^ ®tr§ 'sif^ w, Ri^cSicsR twif? i5isn^ «ir:^ i 

: CSUCSTURSR (RiRR^ RR 'RflR 'S iSrS RSW ^IRR RIR I C^lRi&lfltWW tWRlR (;0#R ifllRR wfR<P I 

CfilR^&lglRSRR' ^RR, 'W, RRT alRR, RIrRIR 2|f% RR#RTR R?R|^ RR I 2lRR RRW Wl 

RnR^RRlRl^^C-R 'ilRl^isrRflRlRal^rl I 'a|f^<lR0l^RmC0Ri5l?imRllRStRR'S WlRRRi;!® 

RRR^ RlRlW (.<pRc<P RN1?1 CRR CRIRi ‘ 


IRIR I 




5pR-tR 

~^i^f^iWCTRR5RCRRR? 

vt - 

C£rRi5lirtiSRRR RRSfSTRl ^ ^? 

- z/ 


(Cytoplasm) 


Rl^dJlUtW (Cytoplasm) : ?ll^ CRRigR ^riR WSmR 'S fR^HRlR RJiilis CSlR^gllgRRR 

'SfSRlI^R RlR Rise's l?ll«t») I 'S ^Rf*Ri§JR in<P CRW RlRCi?l?li«tR 'Q C!2nc5T?n®tCR?l RURI (RRR RNrI CRI^ I 

iR^^RtR RJ#® RftC^fHWiRR RT#1 i51?J*R RlR^ RltC^SHWR I R#R CRRRR RftC^?lRSfR i5R^ 

(Phase) %R I RRT: i) Rltc^lRR (Cytosol), ^) CRltlR ^IRT'J (Cell Organelles) i 
Rl^CStRR (Cytosol) : CRRRR ?1I^ CRiRaH RRT ^nR?. R^Q^RR CRRy Mil RitCR W 

RW^TR^, RVIR^I 'S tRMCtl^WlftRi51#RRR#RC£lRi5l|llwftRRRl^Rl^d3|R'^RlRlRR?R?llWR^ I >iR:i® 
feR'S i5|t®R «tRRlR RT gf^ iRR^ RIW I 
'SStR^R^RJRT : C^TISR, tRf^, 'RRRKfe^, ‘Tl'f^, iTIRWltR"twrfR I 

■'Sit'SfR R^ ^(.®ll : RIIr ci>o%, RTRIRI RIrrIR RIrW RRR CRRR-NaCl RRR i^lR?, ’ITI^R RRT^ (RRR-O 2 'S 

C02ti®TrfR I 'ilW ^ RlWRl 'ilRl t's'lR'g'S Rl^clJRW RlW I 

Rl^dJR'^HR RR^'al^illfl g^RlR i»lR RRl RR I RRI: 

i. >iR^?11^ (Ectoplasm) : >i|tl RlRtflR, lilR^ m, RT SHWRT CRSRRR R?R?f RRiR >i|Rl 'iRI^’ltWR 
RRR RRR I /\ny i^jn^ of e-book & Software : www.tanbircox.blogspot.com 



















































































































: 2f®rsr -5115 

it. (Endoplasm): ‘iii:tr?n'StCV|<) R>'i.c?i?i Ihw 'iii:^?ri'Stvi <iw i 

c^i%r ^ I 

^ntc^rifm 's 1^#^ sTf^ '3i ^>11M ^ ■5?r i 

i I •^iRc5rifi®t51?i ’sri'a<pr ^ i •^i^c5r?n®t5i?i i 

i I ■sTlf^ ^ ^ (Matrix) ^ 'S ^stff 

-wS^ ^ ^3Tit^?iT5#?r m ^ ^r?nMT?rm i ^i¥(M?im ^ ^si3t:^ Rc^sfii's i w- ‘nt:tr?im 

^ ^g|fm >ii^i ^ wgftm I ifmr cwg^ ^??r?f mWf® ^ ^ ^rtsr 

intitrjfm ^ ^ i ^3Tit^?fmw ^ ^#irR:'f 

^ 1^1%^ 'S ^5|t®R ’fm'if, '3|j|I>1^ 'S R^TjilH I C^slW^ Rfefj'sl '3|-[>i|W 

^3Tit^?ii^#?r stM 

^3Tlt^?IT5#?r ^TTf^ ^ g ^'J 'S siW'f ^ I f%''fr#t¥ 

’iI^bMnr^ I c^0%ri¥^ I I wiwi?t^'srrwr 

k's®tHr?rww¥i 

^ I ^<3[ (Cell Organelles) : c^ntiM C2n^6T?nwr t^^fPTR wi^ «rrf% 'S ^ 

<i^'§w c^sl%r ^ (Cell Organelles) ^ i c^sl%r'^- 

^) c¥i%r : >ii c^i%r ^ «rtf® «nw i cwt- c^iM?fi^, 

wi^, ^ntwR^rpT, wtf's^, ■'fra^rfwim, c»?r^ i 

^) 'aiiiti'3;: c^sifkwi'jsT^rr c^sn?Trwi^%^«rtfs «rn:^^ i cwt- 

c2nik¥R?TPT, (Trf^'s^, iri^c^in5SRS«i>i i 





v^ - 

'aisfl'Jsl^ <P^I sq<]W?l 1%^ 1 


'fil'^pl^'a <illvtt'g <p|'8t: gf^l'ac'aiW'?i <pc'a 'oiH i 


iLMmielittllMSBISl 


^5Titc^?rrstw ^ R^ii'StviR ^sRT wg?ii^^ ’iM '3i<if^'c CT rfRm csnl^ ^ 

I 1%^ ws (Claude) ibSo wm ^^ 5 ^ 1 Palade (iSs>(2-(?) 

211%:^ wr<3[fW^ ^ 1 iftMtTim wm ^ cnmw^ 1 

«rsi^ >iiT:^?iisTl^<ii c<il^^=iicvi<^^lw'ii^>ill<<i'!h'»(t:^'ai<il^'® i^yrlt^?riwOT'5^«R^'s^^^ 

«r(w I '5^ ¥iRc<iic>irsr 2ri<pc<pfti<p 1 

^ CT C2nf5*i *ici5 


^siw ntcWTR I twi% ^ (Claude) iS>8o wr wm 1 Palade (itsxtct) 

I 'iiT:^?il'StI^<i» ^wlw >ill<<i'^'»(t:^ 

siTR:^ I ' 5 Ti^c 5 T?nww ' 5 ^ ^^c<i I enlist «iiw I ' 5 ^ fiwiwrsr 2 n<pc<pR 3 <p c^n;^ 

I 
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8 ws (A. Claude) ^^Tlw twl% itsxfS 
'boo Ao -^ooo Ao '^3PT 'Rf^ <PC'! 1 »i ‘^1'^° 'TT^ Ci^ 'STi^cajiwr^ I ■'1<i<i'sTc'® (lici>'b(?) RC®1<k5'f 

W ■sntc^lCTlflM '^, >i|^ ^ W8?fl^s#?r t%ft ^ ‘fJql<M<1 ^ I 'ift 

^itcWrPT ^ (?i¥r ^ I l>Si>(?v Roberts ^ i 

■sTl^cCkfaiir '^■^° RS&ciifSflWW ?iRc<ilRS&c^il<p'ff (Ribonucleo protein particle - RNP) -Tlw 


p® RC^lCE?, I 


8 CT ^ csfil^ ^?,'c*i^®r (7m c^r:^ ntc^RTTpr ■'tr'sm i csnwi^'si^^ ^sntc^TgrpgRTr 

«flw I ^S<pt(ft's1^ C¥fw iiit:^ifi©tR<p wlf%^, RS&ii t%ft 's «fR:^ 

(3Titc5T?ii^tW's sifiw 1W's ?rrf^ 's ^TRfm's ^ sstr:^ i 

(M:^{E. coli) 'il^^?,«lTr2n¥^o,ooot%^C^sR?Trc^5l^t^^5jlftNs1^C^sR:^>i|^?,tUr^^C^’fWW’m I 


sim/m 8 «rim's 


?R® VOS mi SOS ^ I VOS 


^^itcWTTTSOS mi SOS I SOS ^^itc^RTrm 60S mi40S 

^rn:^ I csfil^ ^icsi^m m?r 2ii<i»c<t>R3<t> SOS's SOS '^i^ir® ^ VOS >^1^ 

in^i 5^04^34 60S's 40S W voS ^ i [cm (Trf^f^^ 


^asTirr m' ^s^8c^^ mf m 


(7rf^f%^ m mr ^st8C^’fcm mw S tm ^ ipm m i S = Svedberg unit = 

c«mT4''nm; c>i[^[^^®t '^icmg^ wpm mc^ cm^4 mr i 

1wl% Svedberg m w S tm ^ cmtlCJ^ m i 

'aii^r® 's 4^ 8 ■^pr® w fiicm mi 1^1^ m's 'aicnw ^ <i»c<c^*f i 'itl^^'smvvnm 

mi 20nm i ^ "^rif® i ittmTfm srm c^nl^ 'S rRNA I E.coli 

cmm 'swcm m ?iRc<)lc>i|i| i VOS ?iRc<ilc>ilCi| os stm 'S :!,i aim ^ csfli^ «nw I 

^^itcmncm ^ cfifii^ i mRNA ^<3[ iftcmncm m*! fs? mr tRNA-^ miwi¥ caril^ 

■’Ticsrfw m I ^icsicm m?r '^i'^ '’trtt m'm c^ <pc^i<pfD ?iRc<iiMr5r niRNA-i^^ '’trtt '®ic<p 

^#rai^m7r7r (polyribosome) ^#R7r7r mr i i 


Ribosome 



fM : i.H : ^^itcmrtcm 4 ^ 
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: sflsr "111 
RNA 'S csnl^ I VOS ? 



23S, 16S 'S 5S 
28S, 18S,5.8S«5S 


■sm?ll rRNA I ^’llfw 80S 

8i^ rRNA ^<3[ b-o I 

g 2||wR3<t> (DNA) 

g C2nl^^?i:*i^®r wr i C2n1^^?!:»iii:®ii mRNA wif? ciniiii 30S 
40S ^ I5?:i I 'iii’fi 50S 60S ^ I'ltW VOS (wrf^ 

d^RH) ‘ill's. 80S (£|^'a Cl^HH) ‘i|<P<P<PC1 I ^ I flllW IRll'sf <PC1 I 



■f%^^ffN"il1^istw: n^wic®tr5f's ^eife<i<s$i liii# cip^HMlw wHil' i 


W (Golgi body) 


PSQ^iicii 'siif^'® lii^i tw t%ft inr wim cfit ^# 114 , 

cm^, csiim IT um ^ntc^grrsifw i¥ 

(?Hf% W) I tl'^ <WlI^Wl ’Hf^T (Camillo Golgi) iVbV em 
c%r's R‘biwi ^^ci^ liii^ 1R ^ n^n^pTR:! ni#^ 
'il I 55 IWI 11 ^ It^ ■ 51 : 1 ^1¥ I C^lW'illT w •iti^ «ri^ 
IRl' I 



Oq^ 

'®— (,«f>i4«i If fg ^ 
55Tt^'S«T ^ ^ 


f&ii) : i.V : ^Hf%lf^ ^1^ 


ci^Riii PiSIi^iiCTi liiTTST^riwfwwi^iin ciw^ ci^-j w^Mi^^g^rst^'s^ 

Pl45|<]R 'S C'»Pl<P'=1 ■flf^, (7TQC'!1 Ic<p 'illRSr ^f^Tl%l%lT^1^Tl%WT'11c<]'i3|'>l IT ^Ht^l^^irwll^T I CUT?! '^I'S 
^iii<T ii:¥ im I iTiiR^5ti¥r's'srfe^?r(^ iiw 


■w I 


wrfi^ : R'Ssi^ isnferr (Camiiio Golgi, ib-is.b-) c%r's %n?n tiiirwii 1ifl^4^R?r liil^ 

willed iRin' I '51^4 liRi^grRgtfw cifD^'iN' w ^ 1 

0(1^: ^iii®Ra PiSli^iiCTi m^r#! imd's ci^cii f4HiiT^f^iT(d^ndi(d(d^wd^’tdf^i^d^^ 

dRdI CI^IIC'SW (iRdl 'all^lwi lIll'sH I 1% 2flf^C<MCll 'ill# «R1Tdltc^?fd?fTl11%¥ 

ci^ liiTdi ^ I t^idti'sl^is c^ ^iii®Ra IhSQ^iicti iw^ wm if^ cdir 

Id I ti^i2f?ri ds' iRccrsnwOT ■iif%^ wi^ tiusTd i 

Il^'sFs : CSTdTlfl'Sl^ lildlt^l^dT^, dRdd^ 'S cCllC'bdl^cGl '^'J, ’rfl'Rs ‘iH'lSR^ Cdrf^ 

i#m 1^ 1 Sl^ciic4Rii ditc5T?r(wr ^sm «nw, snf^RdRd lii^ dTiii®Ra Ih^Q^ucti 

^iTf® 'sii^li Hw IT RSIi^iliw iRd, i^d'S IT ‘StlRi<Mi ■src^ 1iiM Hw i ^1%wRd ^drfif 

i^d^'^irr i ciTd ^(?,ooo liii cif% (2>m^ift'sn:iOT) dRd i 

-\ 

■f^^roffi'inw: ’dif^iw^? ci^wifi^iRdi'? 














































































































^ s ^ik^T 1%^ Q^ WH'%^^(l5aKft!^)'^iftl^^'^elix) 

£|v»R 5 R'asl^tl <iRjC's RiHID 'R’iPTR I W- ^ «!%, WTf'S^ ^ ^'S 

(i) P|5 h5|<iP (Cisternae) S tm 'S 31 V||msi?iM'»(w «Rf^^ 'S 

I wg?ii^#?rwi^m cssiwf>i^itifH i 'iii:ff^^^'«iTr'5-^o1^i 

(ii) (Vacuoles) s C’tMff^ «lfe ^ i' 

Wl^'STI'W ^ I 


(iii) C'»Pi<(<=i (Vesicles) 8 tw 1^ 1^ <#r^ w ^^ c»^r^ 

w I ‘ii'sM c«iw I liifT ^5^ i«i<i'^ Sinks' ■'Tr;^ ■sr^'i wst^®r «rR^% 


^PTTd^ ^ s f^ t^tw I "sr:*!! sfsfR® c^#!^ 's (7 r#r wr#?r 

^>ic^lRiI^ I ^wlIUHCJjvb, -fpj#'3ij|I>iv!s, R5l3|IviH-1% file's 1«rR:¥i 
>Q^-!^cf i£|.^et|^»i'8M ADPase, Mg2+, ATPase, CTPase, TTPase, Galactosyl Transferase 'S 
^^rrsiKr slc^tw vb-^>i»i31 

’Hf^i ^: 'iRwiwivi wr A-rsfil^ wi%r ^sj*r^'r wr, t%i c^nl^, 

c^f^c>i«iwiw, wr, ^ (m wr, iTRi^grpgtfw ctifD^^iiw g^Kf^ f%ftw 

wr, 's I R'»I'S?w?i cell plate i 

W^'s csfil^CT^ l^CTw ^ ^ I 





C^5I[g? 

vt - 

- y 





^rftCTTCTPT (Lysosome) : Lyso = WT^, somo = ^ Rc>lM C¥lW CT <#r ^Ttffw 'S 

'RiUmH'® '3ii*tr<3[ w8C¥i%r "5^ Rctm ^ ^®iw ^ i 



^3Tlt^?ri'StCi| '3i<if^'® Rctm (Lyso = 

wr^, somo = W) I >ii^i%it^wl^^ 

^^^1 i.s>(t(tm^iiTi|t^(deDuve) ^rrtOTRTTl^ i 
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I<'53(% l4=f55^(^T%^ (Christian de Duve) wmC¥lW 


: ■^iWW ^ ^ C^I^^^TfST I 

>i|7:fT^ C^Ht ^ ; W C%n:®?^ ftWC^^lW, ^ 'S 's|i|H<ti<1 ¥l^n:^, Wtc^lw 
^TltwlOTR ^'S¥r'^ I sfl^CHC^tl w(l[, 

's Rn^i>ii^d5 ^^c>in>iiii c#r «nw i 's '^iiti'sH i w^rift^ c'iiR'®<i»Pw w 

<2IT^ c<pi c«( r i w r^r «fiw i c^pt^ c^ ^icati cwt- '^sjrt 

■^'T <PC?l, CTSR- <l^'®, ^?|Tt*l¥, R'®)(f^ CTlW 05^ I 



c^ : ^TitOTiOTPT cnpT <#r 1 ■^ 9 <i'sH%r 1 c^im ^ntOTnpTRPt^ 

f%°^ ’t^l''S c^ '?lT?r I ^ ^^IPT o.^(t-o.bro )a,m I 


?il>iltiP<i» : '!ii^c>iic>iivi 1^fw 1%#:^ c^it^ 1 >ii77® wlf%w 

wipidJst ^nw i^ 1 «rtri ifi witw^ "s^siT wrf^ 

DNAase, RNAase, c^^cGiw^t, 'S sfm (to 

iil*(©tl5,»l I 'ilc<p<pn5 ®lRC'^lwl»l 'il'C^ I 


: 1^f%^(:¥tt:^t^f%^w¥t%^t%^2r^^^CTic5irsr(?T^'?ri¥ 1 ^ 'ai^>in<i >^1^ srstiw? swcm 
^ I Tr^: err^lf^ 'nRcJilwIii (Primary Lysosome), (Secondary Lysosome), (.-aPi'^^iiPT 

^ (Residual Bodies) '^icCI*PiIf^ WI^'S^ (Autophagic Vacuole) 1 


^TltOTl^TflW^ ^ s m’fPntc^Tt^ (phagocytosis) ^ W^f W ^ 1 

WIW W C^ C^W?1 'alHiRT ‘fjalw I I 

^ '«rpf3T»It:^ wr >^ 1 ^ enfl^ >^1^1 wl<i'^f'® c^ ^ 1^ w c^tTr i 

"^-sjpT ^ 'aicCiwfl I (autophagy) ’’TW c^>T^'S ■=#■=11^ (PKT® ■‘llt:^ 1 i^iw W ■??[ 
(autolysis) l 
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(7if^'S«T (Centriole): 'S 

ci>1^ sfffrir »iRca}in5^R^'i 1^fw, T?if^'S=T i twl% Van Benden >^11^ 


■^irr^, ^n:¥W^, 2n»t% 2ft%^ ’fT's^rr 

I c2fm#Nsi5^ c^, w?rf5ir, ^ ns wRf®t's^Miw i ict?i 

I '5T°'*iTRr 'ii<pc©ti^r I 

C#® : (Trf^'S^2fT?r o.:i,<i |^m 'S 'S.'t i^m^ i CWTl^,'5^ 

■sr:^ I <2ic'i>i<p sfstR® ^?,*r %:¥ i w- i i snfti' ^ PiRi'^ra' 'S¥(^ ^ i igft vs i 

(,<ll'S?<P 1%°^ I (Tlf^'SsT Sfltr^ Ci>1^ sjft I 


<- 3 ^ 








8 

<t 





2tf%i^ xsT-a^T#^ '3i<if^'® 0C'®ic<t> t’RrtRr I o# 

m\w^ A, B, C ^ wr I ^ ’^R W 

«nw I trI^'str^ ^ C 3TC§lf?RrR ^ i 


I 


^>lltlfH<t> ^nRR : TrI^'S^t SfstR® CSfll^, 'S ATP I 

^: (^ ^rifw^ c^iwiFitw^ (2n#?r ’riRR ^ i wiwrr's f^i^Rn^ 

's PiPiiiR^ wf I 




fipri-R 

Vi - 

(.'>iRa'ac«i'a <p|©t'®TRt##l? 
- ^ 


[ •pWf% ~^lf^^nt^TTRm 'S (Tlft'SW^ fbR»vs fM 'al^H 4M 


'i|(.’®l2ll'8?R<p ' 8 f|Pi<p| (Endoplasmic reticulum) 


‘i|'C^?rpstfw (Endoplasmic reticulum) : R~'®'a 'S ‘^I'W RlSlRPf§ wrf^R^ 

<#r, '5t^ 's ^ypj*r '^rr c^^mR# 's RSR^ti -sRiscr Rspmt ^ ^ Rit^iii's?vic<i» 

wRw 2lc<pic^ Rw ■^, \ciw ‘ii'C^ifpstfw wrf^RT I RwRt Porter (icssct) 
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wrfwm : lh8(t c^, (K.R. Portyer) 'S ^ wm '^Tfs 

c<il^^«irsr'3ill<4i>l< I 

: C2n^5j#'Si^ C^, (?Trf^ ^%r 'S ii|^^ 'sIHihi WT C^slw ^ 

wr<3; R'^'s's I CT 'oicsT'si csfil^ (tt ^ (cwT-^?pT*r?r, '^i^, ws'^^ atf^) 

'il'QM C#f ’ft'S'?[T 'JTRr I 


w-(i) 'sj^®r's (u) i 

(^) : ?itcwniiR5iH wiRmw^i 

(^) o[it^<jr c?ifD'$«iiir: ^ ‘iii:^?rpstfw c?ili5^«invi<i ^'si'sjvai 'fjj 'fjj 

Rw I ^s#Rsn:^ RNA ^Ttsr^ ■^51^ I wr^'T c^Rf^nw^ 

Rlb^fl 'srftwn^TR (microsome) i Rf%Ua c?if5^«ii»ic<p 

I '^: 

(i) Rr^mR : K^rr, m\, ^»iMRfR's ^jritcRfftwr R^w 

‘^w^^^ijT^'f^8oc«iW(2-o RRiii^djH I ‘^^Frm^«iw4 >iviy 

(ii) c«Rr^ ^ : ^5TR^?rpstCT¥ cc^ RR?^^ (^o RRwit^ ^ RRf§ 

c’MIffw ^ R'>ilfR wlR^Ti^rr ^ ^nw •'#R® i 

(iii) fi5SR^5«i : ^iM-sWR^ 'S cRR^iR^ oo c«R:^ ioo RRviI^^h ^RRfg WlRl^m^ 

II55RS=ii^^HiRi<t>i<M?i >iiT:^?nwR^ wII5$'=ii^^^ I >iiw^«riw i 
c#® 8 w ^°^lR<p'»lc<i 'ii'i:^?n©tR<p wiRr^i sijwra' R^ ^tR® 8 (^) RpR^, (^^r) c»Rr^ 's 

(^)R^R^i 

iPrraR^ 8 <£i^ RRi^sflR^T Rtw RifR^ i wiRr^ RR^ cw- 

NADH R'bl^cG^, NADH sf^R i 

'iii:^?ii'StR4 ®tiRi<M?i <M'St 8 <£i^ c^rR^R?^pstw^ r^Riwt Rctw ^ i (rR^tiw c2nl^^?i:»iR® i 
(R?^ 0# c^n:^) RRiw, ii'®l'aic<i RR^ ^<niiH, gn^wlwH £n»R^?j»iR®-^rr i >iiRR[Rfw 
's cstiRctr' W8R1^ Rww I «R?rc^ 'sr:^ 'ii'c® c^srifRM 'Sri RR i '^Rwr^ttst, 

UR'aiRlwlcvi^i s^lw Rctw I RiRfw iii^R'nR^iR?r i «lRi^ c^^^s^tisiR® csfliR?^ 2|%rl^ 

^ I (Rsl^ R'»|'S?W^1 RS9»?JR CilVR^H RRC'® >1^R'®l ^ I 



N 


sj»9f-R 

^] <$1 Hcii *^lR\sy 



[RrofR «ilR^i R5tw: >iiT:^?n'S!Ri<i» 'S!iRi<M^ RR'® <i»w ^riwr i 
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(Mitochondria) : wf<3; i '?rR#?r 

M, ^w<iiSH 2t%T ei^Fs ’^05 ^ I tw ^ CT M, 

^w<waH >ii^i ■*1% ^ (Tit 'sn^d5|<i»I^tir ^ i 






'S ^TPm®r: (Kolliker) iV(to wr ^5Tltc^?rpstw ^ «r(ff^ 

ib-ssb- (Benda) >^1 ^^d5|<i»I^tir^Trsiw'r^^5^^ i [#^- 

mitos = thread; ehondon = grain ; i] 

: R'»|«tC*^?l 'STfsttW ‘Tl'C'l^ '^?.'*tTr «rfw I ‘Tl'^ 'STM ’sn^U?i<pia3^l»1 (<5!?.<1I>W- ^iRc5|<pia3?ir) 

«rr^ ^ c¥t^ R'si'Stw R'»if^'® w «fiw i 

^?,'«iTr: 2r^i'5ic'»cn I c^n;^ 'soo sooi^ 'snRUJi<pia^ir 

«nw I [<i^'® C^lw iooo w®lf^ 5flw I Amoeba- C® Wl^'S «flw i] 

wrf%: wiff®c® if'si^, w^, ^®iwr^ 's i 

'alltl'sH : Vj|^cl5l<l»f^tll<1 ^ o.:^ - ^.o -STlt^ I ^T'S!^ i||^d5|<til^tl(^tw Ho v||^^h ’fW I 



wsf^ift 

'5(1#^ 

DNA^<5 



1fel : i.iit : ■sntC&I^lTrt^ ^ 


f*TO#a''^tW: 




/Uiy kin d o f o b o o l^ i^i S fff fwrfh | • www to in b iir Q i Q i M yoii i ^ol fiOim 


















































































: 


i I «rR^% f^ m\ ■^Rwfl's ssfiw i ctwt's 

CTWT ^ ^ I CTW# f^^’ltcsnl^ <II^W?Jl<1 2|ffw I <ll^w?1 wsng^# (TTlwr t%¥ C'»'®M?I C5IW# 

C<t>Ci}3< I C'»'®C<1?I CV|i|(yH^1 I 

^ I : Ijt ■SfWn?1^ #m ^ W ^ '^rt WT ’f'TH' 

«r(w I ijt cvivi(yw?i ^sfR 6-8 nm i wsMtes ^ ^ i 

ii|^ 'sI'sj'alM -SITI®^ «nw I 


o I ATP synthases 'S ETS = ATP synthases 'TtsT^ C^fKW^ W Wlt:^ i ATP 

^?.T:*rtw'5?r I '3iw<t> ^w<waH ets 'ai<if^'® i «rn:n >iit:ff^ 'aif^C'Srrsr R>ilc<i 

WT I 

8 I DNA 8 ■sn^c,l3|<i»f^tilti DNA Wlt:^ i 

(t I ^il^wiCTlii 8 iii^d5i<^f^tii^ ■^'QTrr'^rRr i 70S 

t’lEfK 8 C^ RNA ^ I 

^^d5l<i»f^ti(^ ^>iltiP<t> 8 viRd3l<i»f^til<i 'swi?t^ eflTT 'baVo csfli^, ^>>70 iPrl^lt^ ^ 8% 

I -sitiscr Ss>o% '5FR:¥lf%f^, Trf% io% -W# wrf^W, RstJlI^H E 

I Mt ^51^ I Sim ioo 'S C^ 

I ■sritc^r^^rhr DNA, RNA's ’ft's^rt i ■sntc5i^%ri¥ viJilBc^ 1%1 

’rr'S'trr i cwt- k+, hpo, Mg ++, CP, so 

i Witt's c^- 

■ ‘^^'strT'^ I RBri •“#¥ cwt-c®^M, 

j?n^ 'sI'sj'aSM I ^^C,l3|<Ff^tll ■*ff%5^ t^fw ^ I 

DNA's RNA t'sllc's ^ I ^Titc&R%rr c^ ^ i adp c^ atp c^ 

I t'S?<iP<F 






V||^d5l4f^tll^ t4V|HV 

vt - 

-^--!- JJ 


'srltc6l4^¥mf5f^fMWt4C^WHWl 


(Chloroplast) 


?nf5H5v!5C4 c^IMifl^ I (3^wlf4<=i-a, c^slwlhp'i-b, 4jn:^11^ 's 4tj|c^lf4W?i 

C^IM’TI^’tf^l 'ilt wr-# S1 ^^tC 4(W I £ft%C4lt:^«flW^I 

2|f^ t<p|(.*) '5T??l3T o >^'4 '5P® I Sco Cff%^ 51^iic<p|c*i io ^.c'® 8o1^ C^TCsjiui^ ?||c<p i 

! 4^ «flw I 
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'aiifFs s cff% wrf% 

^ w «ilw 1 9 ^ Gj% 

(Spirogyra), wrf^R^T^ (Oedogonium), 

^fi<p|<p(^ (Zygnema), 

(Ulothrix), C’tKW^ (Pithophora), 

(Chlamydomonas), i 

s C«1^ ■^IPT 'Z).<t l Spirogyra ‘^I'W OT(Wf 

ewer's c#f^i 

^■=1% 8 R'»ietw?i ^wr ^ ^ i ^ cfr% ^ 

?rit^ ^ ^ I wif^ ?rit^ o.(? 

2rf%i^ w# ?rif^ro c%srr (sfi^r •w<f) >^1^ fe^RPit ^ wTf® «fi^ i »i_<iwn<t>^i t’lf^FsC'® 
w# liTf^ w I irrf^TO^ 

C¥W (vesicles) C^'^^TRTT sfli? >i»ii'as'5il«i«lw ^fe's 11 £| i^Ri's 


f^'*p|^'51 ^RSf: 



{3^?riu^’t^8 (gnM?rR:^^(:^^s^ i ^w<iiBH ^5T^iwr?r 

I'^m- (i) (ii) V^, (iii) 'S srm, (iv) 'IJlCil'^, 

(v) ^ujiPi'^e'<lf5<p rSRIj 'Q ATP -synthases, (vi) DNA 'S (vii) iftMOTTsr i 



(i) WR^%^ 8 ^-^sTIIDh Ihc^ 'n^fD fe?i i 

^1 ?ri'Stiii«vi(yw?i I ■'T^ 's 

I 

(ii) c^M 8 ‘¥\ f»'sM 'sKf^'s irKfirt^, >\^>\^ -niiRief^^tPrT:#^ i ixi^-stc^jt 

70s ?lt?RRRR, 1^1%^ C£fl1^, feUlhlH, 

>i|'^\ DNA 'S RNA I 'il'^ITiR RRrRRvCSRC'R (.<psiR>'i l 

^- toMj|iM| |t l i^L • i n n iiniif tB ah i rn t ix h l n QB pflt tiw i n - 


































































































































(iii) 'S >£fHtsr : «ll^'=1l<t>c^'b ^TtST^ WTffW ^ I 

w «fiw I «n^«ii<i»c^c^< 'iit sfHi^ w I >2fHn:5i^ wrf% 

0.3-1.7 irni I S!ri^«ii4c^'!j 4c^4fD I i 

-m 9 k5 wi^ >i\ff\^ c’iFfm^ m I ^ i c¥im%®ti^ ^ 

i£i'W lii'^ «r(^ liii^ 18.5 nm 15.5 nm '^'S^ i c^it¥lc^lc«trsr ‘^i'^ 5»\cr 10 nm i sfusj^ 
«rR:^ -<^, -f%, 

>lMC^lRlf^ 'S lilH'StRil I 

(iv) : iji^ f%i S!ri^«ii4c^^>i ^ ^#m m\ ^ 55 ^ sir:^ i 

^lRl<p|c<P C^M WlCT# I '3|'»i'a!C?l 'Q C^iC'!llR’«l fw^TR I 


(v) ^d5|I>lHC«li^ 'S ATP -synthases ; (RWt ^ C^lRTO^ ATP-synthases W 

<PC'!] I >i|’^ RC^ ■^<P'=1 'il'tSfftR **nw I WTv^tT <Pcl5|Pl*^C'<lfD<p ?l|c<P I 2(1%' **llc<P 

a, - b, 's i 


(vi) DNA : ^ DNA Wlt:^ i sfR ^oo^ DNA ^ i RRlW 

1r:®r ^'s 0t:?rlw% csril^ ^ 


I < 




0nt:^lCJt5?i tii>i|^lH<|j ^’TRR ? <Mwkl^CiJai5, csfli^, <3sH?ilf¥<=i, wn:^#R), 

DNA, RNA, Rl^WlWR, lilRSfltR, ^T-a; to C^ItRlfTI^ ’to ^RTstR’T 

^toRito^, <a^?rRto ^o-io% i (R#r, toiftor, toRR, to^r wRto w\ 

wiRWRR I 'csfitoR ’sr:®^' \ro% «[g^%?r rt rw t^ft toT’f "^rr Rrf% ^o% g^%r 

liitotoicR ^ I tg’iMfTto *!nw cg’RRtor Rm’ R|®f ’to i ^(t% cg^irator-a ^(t% 
(a^irator-b I 'iiW'toRRiRi toRRRRRRto's wlto^ I 


(^iwlUk'^’i tor < 

H2O toiOT tor Ml w I 


(ATP, NADP) ^ 'S totoRsM’T ^totR CO 2 'S 

■ I WT ADP + Pi CRW 


ATP Ml ^ I 'iiRtoR Rtoto toiR '3 c^^totrr ^ Mt to tor toRtoto 

to’if%to¥ >ii1^ toT® to DNA ^$ 7 ® to! to I (to^ifi^ Rtoto?5*ttoR toito totoR 
'iiRwto Rto'f to I Ritoto to? toto toto rrr to tor i cto^ito tototoRR to i 
ctowrito toito cento, tR^to wito M to i cito?rtto ~m tto? DNA i Rttoi 
citoito ftoR ^'s t%f en;?nw% cento Mt to:^ to I 




to-iR 

(3toT?ntoR to ctoi? 

V: - 

ctoRr?nc>5<i risi'sm to i 

- d/ 


[ftot%Rtto^^= cto^gntoR§tototoRto>irtoc’ntototowiRCRi 
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f%51c<lH\c ^3!#^ Wi 'a|'»i'aiC<1 

c^NIIUh wm^DNA ^ I 

'ailRs(»l?i: (Robert Brown) ivoi ’’Tlt^r 

113W (Vanda-'il'^ wfw) ■'IT^B' C^ W(^ ■’TSBT 

N8 : £(t^ C^ SiflW I ^ 

(.<pic*( ^nw 1'5T°'*u^ 2i^'® (.<i»i*i-Pi'» 

c¥t^, vil^c^^i (?Tlfl^w¥^2l'»f^C'® ’if%^'3i<i^lti i 

■“TNlfW'S I 

^srt^ 'Q : «ri^ vs '3iiti'®w *ii1^ cfit ^ I c^tKW^ PSQ>tiiCT<i ^ >ii^ ■snt^ i 

^3TwfM c^^n:w io-i.(?% sfm^ ^ i ^ snrr s>o% i 



t3HlilI^<P : lPTl^|R<p\»|c<l ‘31^' \«1'S f»l'Sli><P '3|j|P|vb 'S C£nfD»l inc^l ^f^'S I ‘TI'C^ ^flW CfififS'^, 

DNA >il^l RNA, t%f ’fftsrr'T c^-iii^twlt^ 'S 'siHJlHi I 

c#® ^ <s\-^ PSQ^tibr «lf^ ■5?r- (i) ctwt, (ii) 

(iii) t^^UsnrFTbT (iv) ^ c^bTil^it i 

(i) csiwT: CT ^31#^ 's fe<iRRrg ^ «fi^ c^iwr ^ 

■f^^^t?rI £fT?r 180 nm '^'S^ 'S W3T?.'«li i 2ff%^ (j,m ^yC*r 8o-iyo1^sff^ i 

^ gfm 68nm i ‘'jk'T??^ sip ^^wiwrsr «nw ^ c^ wip i ■sriwr-^scr 

‘rit:^?r(wfwwi^i^>iciitU's»«r(wi iiat^i:MW^^?,^#W^sn¥ lOnm 

F's^ IM) t^’iT-iisnl^ I c^iwt -m fm^ i 

%g^ ^ w I 2rt%i^ cfit cff& ^ ^Rfp-1 

W8M 's sr3T#s w ’Ti^ I cvivi(yw?i C'»'s«?i w «n?t^ ^3Tir?r 

%?tbTitl^ w c^in^ Im’I^ 


■^IW : f^5Ii»^l|>IC<P <PCt1 I f^5Ii>'S?ri«ti|, R'SQ»'S«TbT 'S C^WiC^i»IC<P ^i^cClfTlst^ <PW 

PiSIi»^l>IC4 I Rfifj <<§<) 'S PfsR fH^fsI's I 

































































































































(ii) (Nucleoplasm) S 'S CTWT tw iTHW^ 'S 

RNA RR>f| iii*^«ti^ii 'S ^®r «nw I 

^ 8 'S C^IWIOTIW^ ^TTf^ ^ Sflw f^CTW ^ ^ I %[¥'! ^ I 

(ill) (Nucleolus) 8 C’tM^, 'S ^^Wfs ’^R 

R'SQs'SeTPT RW '^Rlb's 1 ■^F^RT (Fontana) i'tb-i RRR R^sf^R ‘31^' CR«fUs i sTlf^tt^ 
(Bowman) l>V8o i 

R?,'«lTr 8 2|C'SJ<P 2|^ C^RR RTRR'Rs RvSQj'SRPT sJM I tW WiflRc*^ 'S 2fWiR>C\»W R5Ii>'SRPT 

lilR R^'^Ur ■'j^ RT 'sUclIW ^’TRR I 

8 RTRR'TR C^IWRRRRR f^ ^RR t^^'SRlR R?.fs? RRR I 9 ^ C^RRRRRRR 

^Rl^RRSATRTRlRiSRl^lf^^'SRm^^^R^C^RRRRN^^ C^RRRRR^^I 

8 SAT C^RRRRRRR RTICG«11^(5 'aWf^'s f^R Ir^IIrRMR t^RtRR SRsW RlRR ^ RIR 
gRTRRT'SRrteR:^ I 

C#s 8 lilR C^'f%flRiR-^'s ■^rIr I R'SQs'SRPr:^ RTRR®Ra-(i) WRR (ii) RRRTR 'S (iii) 

R?C*r RRT RR I 


RPTRf^R^S' 


T, RNA W DNA I 


RRSt 8 (i) fR^'SRlR Wlf^ «r®R fiRRRRnW RRR I (ii) ' 

csnfS*^ RvCsrr 'q R\Rr=r rrr i (iv) RI^si 2 (^rr rna RsCjrr rrr i 


' RRR I (iii) 


(iv) R^UrR (rI^^ptRrT c^lRlI^ wIIrrR (Nuelear retieulum or Chromatin retieulum)? (RRRR'fRSTR 
(A-R'»l'StH «R^) Ir^IIrrrr WRRR W CRRT rr i wiIrrrr^ 

Ir^IIrR (Rl^fRR RM I int WrfRRRR C^lRlI^R Witt'S RRT I Ir^IIrRTR fR^I^RW RT 

RRJ¥ «R^ (R RT R¥ (Feulgen) RIRR CRt "aTlR RT CTt R^ RRT RR C^TRli^ I RslRStt 

C^RRRRTRHRSt C^RIIUh I CRR R'»I'S?H ^TR^ C^RIIUh W^RTR^^%® RCR «R:R‘i|=lf'® RTt^T'S (Rf^ 
RCR •f^lWRR >TfHfR^ R^RIT 'S ifRRR RR ^sRR lilTIRRW C^RRRRR RRT ^ I SRiW^ 

fR^iRRRt RTRRR® RRlf^R «RRRR f^ R^RJ^ C^RRRRTR RRR^ I C^RRRRRR ^riR^ RT 

iriR^lf^ (TRI^TtRRR, 1£|R>|^ C^RRRRRT (RT iriR^lf^ C^RRRRRTST) i^IRS. (RRR (RRR C^RRRRRR C^TC^Rl^ RTW I 
CgRRRRRiR <p\i)<P'8tM IrR RTW iTIR?. IrRSTRI^ SlWTf^ RiRQl<P RRR?^ ^RT RifT I 

C^TTRRRHRR RTRlRt^ 8 RTRlRfR4«lTR C^TTRRRR DNA, RNA IIt:^ 'S RR-ftpSK CSfll^fe 

Rtl^ ; c£| RnfT^RRRfRRR iTIR?. RlTRtRfRRR'S I RS^SMfR^H^'S'&I^UBR'RRRtR iTIRR^' DNA^R^RI^ I 
RRW : R?RRT^M>^nigR RIRR^ 'S R|^4 f^RHRRRWRS^IR I Tr^C^RR, 2|RRR^ twrfRRRW^'^f^ RIRH I 
R<l'sw ' 5 RI \^i^<PT RTRRR^ I 
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^ ^ t^'T ^ I ^-us 's DNA «nw ^ ^ ^5?^ 

t#ftT <^w\ “nm I c^rmiwr^t 

^ I 's Msr ^ i wrf^ 

R'>llc<l <PC?I I f||^c<l|cJl|»| 0'S vs <PC'!] I C0lf5*^ '^TvCSl^'f 'S <PC'!] I RS9»'S«T1^ 

0^ RNA ^ I Rl0?ji<i's ^?,'»r0f^ t0miw^ £fifK ^ 

I c^iwiwtsr 00iFs<i I<<i'®w '5^ 01^ ^ I 



N 


0^0-10 

I0^1i>yic00 emt? 



0lli^0 05tW; fHS9»tllC0?l Ibis'S fbii) 0^0 <I»C?I 0HC0 1 


CSSE33SSB&S9 

c^fwMrsr (Chromosome) : 'sr:^:!! f^5Ii»<p wrf^ 'S c011^JT'5Tsr^ 0^, «i^00' 

Tp^t^ c^pi^ 5i0lfFs<i 0?,'»r0it^ ^0t0l0 0wrt%^ 0R<iif^, 0^0's R^vsw -5^ 0m ^ 
c^fwimr m I cm I<'»|0 h<mc 0 0il0<M c0c^ cmmm ^ i cmmm PSQ>^ic0<i wm^ 

w 10c'sj<p 0wrfm 'WPfe 00^ f^f^ 0'?,0w cm^icm 0ic^ 1 ^nf^ cm^ cm 

t0t^0ri0 010tm® cm ^50f^ emblem 0ic^ 0TI w cm^mim 0m ^0im DNA (1^ 

«lt0lC0 RNA) fwm 0tw I 0mw wrf0WfW(cm (prochromosome) m i 
t%^l0mRwcm0emblemC00rmi 0mr^rmm 1^100^501 mmm■501 
«nt0m 0 chroma colour 00° soma body 0T C00 i mstt; cmmm m ‘0f®'® C00’ 0T 
‘0?, mmifl (m’ 10100 001 mmm C0fm 0?. m0 0ms 01C01 

iir0(2- 'Sr^m Strasburger cmmm m0m 1 'STJ^Iw waiter Flemming 

emmm (splitting) 0-^ 05C00 00101 0i00c0r0T 0 0SC0 m C00 emmm 1 ivw iimw w. 
Waldeyer 00000 cmmm 0b# 0J0m m0 i 
0^0il' % 0 wlfm 00 2n 0°0Tt 0- i'Jaoo 0 w'm' 

01C0 I 0m» SF 8 C 0 00l1w 0?,0J0> C^iC0lC00 01WI Poa 
littarosa 2n = 506 - 53O00T1 w 0°0T0, 00° Haplopappus 
gracilis (2n = 4)-0 00f^ cmmm 0T'S0r C0C^ 1 
00®f Ophioglossum reticulatum ( n = ®t(to1^) 0tw 

00®f ^fec0 0c^ 0^0310 0r'S0r c0c^ i 01%:^ 00!^ 2n = 2 

(C0bTff0 = Ascaris megalocephala sub sp. univalens) 

00s. 00lfm 2n = 1600 (Olacantha sp.G) l #C0 

0Tmm 0 # c0mm emmm^m ^ w ( 2 - 0 - 00 -s^m 1 
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etMN'Sslri : ^i£| 

o 'i|<pn5 C^wiMfsT 'S.(f - 'So|^ ci'^j 'S o.'^ ~ ^ 1^ Rc^i I >i|’^ (.uc^i CTf^'S ^c'® 

■sfR;^ ^<iTs, o.^ (j, C«IW (?o)a, ■'#3' I C^^PT sfwrf^ ^^c5ifi5<p w'CiW's? 

c^K ■'T^rTcTr c^twRTitsr i£i<p<i<p»i ?fiw i '®1^ >^1 ''i<iicii5, c^lwR^rlw^ '5rw^-'5it^% 

c^cviic>iicvi<)^p[7fiTrwR[WT^W’fl^i 

'5it^f%' 'So R'»i©tc*^<] {,»il5lc<p®t ’'i*ft?r (.®lc»ilMl»i^pi^'^j|i>lc*^l's ■^cii) ■'ti^'R® '5?r i 

c^iwiOTiw^ ^ I M^'SiC'scH c^iwR^rm i W: (i) «rc5R:®n^ 's (^) 

C^tWlwm I 

^ c^m c^t^srtwi^ «ri^ i 





(?f«IT S 

(4Hv||Wi|l (<1s^<1l>W C^fWlWVIllJl) ^ I 1wt% ■SRT®, £|f% (^IWRTflW ^Hj'®v| ^ 

C^fWR?^!^ CV|l5|W'St £|f%i^ C^fWRTlTsr 1%®^ ^ CT ^?C*f 

R\»'s= ^ 2 |R)fDc<p C^Wl^ (chromatid) W i 

^ I C>ic5If^^m S 3Hl^ C>ic5iPi^m I ^^(5lfD4 CT^IWW 'S -stR:?!#^ 

^ c^Ri^TRTTRi^r >ii^ «ra%® ^ ct^ '?n¥ I 'iR:^ t>R:5lIiiti(^ ^ i c>ic5lf^tilc<i?i '3i<i^lw^i 

BI^C'® C^Ci||CT|i|C<t> bl<1'»n^^ WT'^TT I CWT-tv|t5H>lR3<l», >ll<HV|t5|C>lRi<l», >iH^IC>lRi<l» 'S (,l3wR:>lRa<ti I 


o l^(Arm) § C5n5lf^tllC<1?l “^R?^ C^Rl^tR^TRlsr^ 

8 I (Chromomere) % «fD<M<M<) c^Tstli^ W C^RTTRl^t ^3TfwR?tr 

c^Ri^ntsr?^ ^ I '®iRfwyi DNA ^53w ^i%r %R:5^ wr "sr® ^ ^ i m?rPR7i^ 

CST’R^&ti^ 'S iRHlTr C^Rl^tRTTl^ ^'Wf® ^ 'il'SM ^ (RT^R '^RTTI C^ 

1^f^ C^RRTRTRW 'S I 




(t I (,^c<P'a5# fsR (Secondary constriction) 
(,'^c<P'»(f% ■^sFt I SAT 'RW 

^stst^T'S DNA W <RR:r» I 



<5i®l® ®RT fSfS'R' «RRR?T 'rR:R> 
<RR;^ I Ji^<i® >i|^ 3T?^^ib® 
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'b I (Satellite) s (7 r:w# sfl^T wr??r?f ^ 

wr I ‘ii'l; ^?,*r c^iwRTrrsr c^rsnl^Jt fro «fiw i c^c»iiwi^c<p 

^ C^twlwm (Sat Chromosome) ^ i 

H I Ci5wll^tll^ (Telomere) % sWI^ 1%^ >ilt^.C®f.'5^ (H.J. Muller) Ci5wll^tll^ 

^nw Wft I f^ ifm'IT cGWlhj^lC^ltl 'a|<I^HH?l C^ C^RiWrlW^ 

^[1^ efi^ I 

V I ^Sc^IviIIBh 'S C^WIC^IviIIBh g^^Wl^’f^C^n:5nCTlW?l 

^ I 'it ^St3t?it Tl^ liR^ '3|<I^H ^ I C^CV||C3lHi|?| CT ^ 

^ ^slW 

c>icilht^l?i lii^ t%f% ^ c^cvilCTRviti Gj^lf^’tg c>ic^lhl^l^ (Centromere) s slt:^ 

's 'ii^1%»t^^tf?f^^c>ic5lfittil<i I c^lwfwlw^ 'iit spindle W5^ «rm?r 

C^ R'ttl'StWil Wt I C>n5lli|tl(^ lil^ IW ^?,'»tw 

(i) cvii5lc>il^4 (Metacentric): c^Iwlf^Tlw^ (TRi^lfwl^ wr 

C^T^ '3|W4t5| V 'a|'4W<1 'SRT^ C<t^ I 



(ii) ^<lcv|i5H>iRa4 (Sub-Metacentric) : C^lWlwlfiM C«tf:4 lil^ ’fK*r 4^ 

ciit 2f4m c^RiWrm cti^ L '3i‘4w?i ^ i 

(iii) WlWRTlf^ (Acrocentric) : C^lWRTTlW^ C4l^T >£141^ ^ >£14?. 

C^lOTlWttiM CT iji^ 41^ ^ ^ >£141^ Cfit ^ lift wl%r c^lwlwlw 

wiwic>if54 c^iwRTTR^M 1‘J’ wT'^ i 

(iv) ciJwlwRi^ (Telocentric): 'iltWt#?r C4lt^lt=fl«£l «nw i WT C^lwlwlw^'£i4tt 

C4IWH>I|CV|?| ‘F 'a|'4W<1 wr 

^3TwfM 0^ ^ ^ I c^iwn^Tiw 1.1^ ^ c>ic^ihlym «rn:41 liit c^iwiotiw 

(Eucentric) c^lwlf^TET ^ i 'iilt c^tti^rlwlw^ i C4H C4H c^fti^rnTTlw 

(TRltlfwm S!im^ ^1 C>IC^llv|^|<lR5lH C^RiWnw WIct 1^4 (Acentric) TT 

c^twiCTlsr^ I 
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iil<lR'S<3R : afcrsr ^ 

c^RiWriWM "sr:*!! ■'l3HR7[f^ WT (Acentric) 

I C5H^lf^tll?l «[^plft C^lWRTTlW (i) (TRl^rf^RTt^ (monocentric) (ii) C>H^lf^tll<l 

(dicentric) (iii) ^ (TRl^rf^BTl^ (polycentric) C^lWRTrtsr ^ i C^Ci||C>llW< 1%^ ^ 

<1 -s^sg' s«r:m wr c^iwR^rm c<^ i c^iwRTTiwiat 

I S'llR'a'f- Lurulla purpurea, ^'T^, 'SPT 'S ?,i<ilc<p C>t^ i >ri'fl^ 
c^iOTiwRiM 2ip (TRi^iferm (7f«rr ■^i >iit c^iwiwiw 

Diffusecentric Chromosome ^ i C^IWRttIW ‘TI'si:#! C^TC^lfwra' «fiw CT, i 

Heteroptera order •'fsCT C^Ri^TlwTsr 'TO' Wf i 

C^RiWnw^ I Wlf^-DNA 

'S RNA I CSfli^ : RC5)5H Tisfll^, CSfli^ I ^5RTO T?m - t%f^, ^“iPltllil, «rlwf, 

■snt«R?tferrsr WTO, >ii^Jtwlt^'swTOR'TOrRrf^TO<f i 

i. Cfiffl^ S C^RTOTOTO csnl^ 'nf^RTO to:®! fs? CTOW f^^'S csfll^ I C^rd^ WTRlt^ro 

WTd^RTO'#rTO'jR#TORTO2fTO®t^tTOTO I 'iilt ^ ®ratTOI TOT- (i) csfli^^ c#rw csfli^ 

(ii) wft¥ csrri^ wr TO c^tro csril^ I wTO%r csri^ ^iiTOlwwTOllwwiwitrTOwTif^^ cwcsrd^ 
■??! liRW^ Rc^R CfiRi^ 'WR I CWro-Arginin Lysine, Histidine i wftw c<2ri1^w-''3|tw TOT TOtRW 

C£|#w lilWlWWtTOlTW I (TOR- ^fewdro, ^TOTOTO I TOTORWR^ C^RTOTOTO >s>o% WR DNA 'S RTO%r 
card^ ifITO io% RNA 'S wfR Csfll^ l DNA 'S RTO%r CsRl^R^ RTO (to% DNA 'S <i:o% flr:^ TOitW 
RTO%rc2rd^Ri (:^RTORR®t^Rwifl(:2rd^TOTO®R'bo%fwc^RrDNA totor's^'^c^riI^^tor 

WR Rd% Csrd^R^ WCRT TO-%3^ Cfiftl^ 'R 8o% CTOW C^RTOTOTO Wl^tTO Mw WR I %3tR refli^ 'S 

TO-%^ csrdkro w^TOs (RTR^iI^tor i s i i wrw (TOr dna fwrr^Rro r^to® dna- cstMTOtrofR 

WR I sTf® (WfRW c^RTOTOR %-wI^^ll^RlPSQ>W WTlfRW (Deoxy- ribonucleic acid = DNA) ^ ^ 
^TOTO I Iwf witTOR C^RTOTOTO Xtft ^TOTO %RR RNA (TOT'TO I sTf® cwRTOTOR RNA Xtft tTOTO 
■R?r I ■fwc^R ‘^R° csrrRfro 'S ■row ■tor ■^s'^TO (replacement) '^R i 

A RSfww >illRW : (r^RTOTOTO^ RTOrIr^^ 'illro TOR I RTO (i) DNA (ii) RNA 

(i) DNA: DNA incw^lR^ ^ TOT^ i inwi^ C^RTOTOTO DNA W<3[l^ %R WR« i sffwj^ DNA W<3[ 
WtWRRt IwfW TOR IR-RIIW I 'iRIW TOR ^ WlTOfRf^ t^WlTOltRlW '*1^, WtTO WRR^, WTtfelTO, 

Rltfro, 'SRdro's tr^jMto I WTlf^lro's 'stiiPhcw f^i^lro (RR ('^iRt ^ '5^ IrI^) tot TOttro's 

RitrMRTOR RlWRfro RR (<^<^ ^nw M tRf^) TOT I 

(ii) RNA : etfwl^ RNA Wj TORRTO® i % WlrofRl^ RitRtW '*1^, wtTO WRR^, 

TOwcSlWR^'S’ WR (TOR- WTlf®tTO, '8RlfTO, 'Q RTl^&lfTO RRT I 

^RRI^ TOTOfeRTT W'S C^RTOTOrIrI^, ■f^R >ilRWltR, WTIrIrrR 'S RrTTOrfRRRWtTO 'S wRJIRTRIRRIto 
TOT r<fwW3WWW’dTORRlTOlWTOR I (RRTOTORRRWR^TO (RRlw»fTO (R^t^lTOITO TORR (r^RTORtTOW 
WR(RTORRTO I WTOTO(:®lRd^wdRTORRtRRf^WR I WWTO(RTORR:b^, C^Rd^Rl^'S 
IWRRR TOT'S (ilwt^TOfRTORl^RRRRR 
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fm : i.iH : CSfll^ 





c^lOTlwrsr i DNA's RNA 

%3^ 'S HH%5f5M, CSfli^, DNA ^'T#r’FT CSfli^, 'S CSfli^ 

I 

c^lOTlwlwsnrr '!)(t% DNA, ^(t% %5f5H, i!,o% hhRc5h5(jt io% RNAi %5f5H >^1^ 
csfii^ I iii«nf?THi, H 2 A, H 2 B, H 3 's H 4 ->ii % ?f 1 i:^ 1 csfli^ 

'srcsfi wif^ ^i'b, i^sa, iot?- 's io# 1 ifiw Hs-^nwflpSK^snl^ 's 

«f1W I 

c^lOTlwtt;^ o ?,c'=ia*t ^' 3 %^'Nc^ Rc& (.a}l^lf 5 *t ■^1^1 c<p 'srm^ »ic'®l ci^^flTr 1 »ic'®l >ii 

i^^[!:5Tlw I^^'SCTN (nucleosome) ^ WT ^ 1 <l'®vilw I^^'STTTIw C^lWlfTTlw^ 

<£i^ f^CT w wr I 

-=11^ fs? c«r:^ c^Nif^r ^1%^ ifiRpr ^ 1 R>faC'® 

»iw(.'i'fi 'siTsfJW C^lWlfTfliiM ^ ■^'kl¥ ■’rot I <t's»iki (TTlt^WW (solanoid model) 

I >^1 »iw(.'i>fi £|wf R. D. Komberg 'S J. O. Thomas (ics'ts) 1 (.•^Iwic^i^ «[^;^iTft, 


‘i|4>ll9C's 1 


sflw I Cti^ CTI^, WT (^ 1 Inm, 5.5 


nm) I C^# 5 r H2A, H2B, H3 'S H4 .>il ■m %3tlJT csnlk^T I csfllk^f^ 

2jC'sj<i»l^< ^^ OTl^ v1^ Rc 5 f 5 H 15 n?r >il^(octamer) ^ 

I «rf&-flp6K ‘a<p<pc<p «fM DNA ^v*lw (core)Tr’^ l Rc^ R 

csfll^jfw C¥t¥ csfll^ (core protein) >il^i «rm DNA DNA (core DNA) ^ 1 



DNA-^ <II^W^l DNA DNA (linker DNA) ^ 1 >il1^ 

l^^'STTTkM 1%$:^ DNA-'S ^ ^<2^ ^ ^ i 'H ^ ^'2;^3# c^Wi^ 

(Chromatin) '^Tlw ^Rife's i 
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: 2f®rsr 

DNA-^ DNA 's c^ Hi ^ i£i^ cfifli^ c^ s!ilw I wr 

DNA-^5TW ^ t^^'SPTfW^ «r(ff% ^ ^ I 




SflW 'S ■^i^<P, ■^v*f^t1*Mll¥ 'Slc<lt1 <PW, <PC?I 


^Hl'ai^i ^ I R'sl^?! ■srrwr c^lwlwl^ c^ R'»l'S?w | c^ciiiCTiii^ DNA etf^’f 






c^twnTSfhT^ 



<111^^1 '^: C®lOTlt:®fl(;v|<1 fbR»'® fbiil <iC<1 'SIMM 1 


EiiSEaSSI 




C^smf^slWW 

■5^ I c^iwiOTiwf 'siM-f^r^ f^ ('^ %ra®r Fee's 

■^'STTt I C^c»ilcJil»i ^ ■^?,'*f^rt%^ C#s t%% (physical basis of heredity) 1 '^w?i >^1'^ 

^ Wifi'S I "sriwr c^iwiottst '?rR#?r t«tR<p's 

%[¥'t^s!nwi c^ R'si®tw?i 

lilt ^ wl^^rn:^ I c^iwR^rttisi^ 's ’iR<i's"w?i wr #:^ et^ 

'5^ I R|Sf C^lwlwl^ '§I^<Pr ■'11®!'^ <PC'?l I 
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(Hereditary material) 


^ (Hereditary material) § ^ 'srtwr -sTM-f^l^ ^ 

W (hereditary material) W i ^<*1^ C^iwlwrst i 

c^iwiOTiw DNA stiw i ^ stiw ■^rr 


I 


R59><p 'oulPivB (Nucleic Acid) 


>i<nbcti 's i ^<ti<ii'»ic<i ^ 

wif^ I wrf^ wr ^ i£i^2f^fet^wif^ I 

t’fpTi^ Rc5h<i PSQ><i» wrf%w ^ ^ I Mm ■srrwr ct 

I ib-'bJi) ^ 'S mtItrIm (Misher) 

i£it ^TPm®r MM IhSQ^H (nuclein) i ivvSi> (Altaman) WlfMM M 

CPtM^ Mr MMtM'TMM I 'a|i|I>iv!s MM, ^Tl^cSlWH 

liiM MR5MT c^ %¥ I ^#^^1 i(t% i>o% I #wiM Tat 

MtM PSQ><I» Wlt^w i (i) R>'3 |I^^iRm|PSQ><i» wrf^w (DNA) 'S (ii) (RNA) i 

DNA Mr I RNA ^“fW^T Sso MT ^3Tltr^?llwr lilM ^ io 

^'S¥r Mr f^^'SMTT I #WIM csfll^ 'S C®tWn54 ^ W(fM MT MM 

MI wifM ?nf^, vil^d5l<t>I^tii, ^^itcMMr, 1 ^^'smt >iiM 



wi^tr^^cSiw 

MTTdM ^ I 




fM: f^l^tMwnil¥^ntr®irMr 
MTTdM ^ I 


MlfMM ^MM § MlfM M ^MM ’TT'Strr Mr I i I c’frMw 

l^ntrSlrMTW^'S iMMFltMWrfMl 

1 .1 (Pentose sugar) s ^ MMf^ (f^)-C^ MT M i PiSli>4 wlte 

laMrM C’lrMw I Mr# R>'alB|<i^C<ll'£t ’jmi^ I RNA -C^ #CMf 

Ml DNA -cs sriw I cM^^MMrr:¥itMMitMMM*!r'ii^#?rM^i 

-D #r:Mf #TM^ I #:Mf ■*$■’11^ 

Mr >5# #r ## M% # CT, 1W5[t^#CMf ^MM Ml ^^IMT «l%Mr Ml"#^ I 
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^ I (Nitrogenous bases) s 9 ^^ WI^ITO ^ 'W\^ «nw i 

's lilt I wm wr 

I >iit 'jr«rr-(i) 

(ii) 9 i^m i 

(i) (Pyrimidine) : wr f^f^ ^ WT ft?, f^f^ W 

I >il¥ ^sjw ^ C4H4N2 I f^ <21^ ^^RfviRjH 'W\^ SiflW 

■^- 51 RR*^ (thymine), •^RciilPi*^ (cytosine) (uracil) 1 

(ii) (Purine) s ijt WT ^ wnt Iti ^ 1 >^1^ 

^ C5H4N4 WlRiro ijt «r(w, (adenine) 

(guanine) 1 


i^Sljxp iTiRpE'^t' 


o I ip>i(;iplR4 wtfm (Phosphoric acid): wiRr:®^ wc^pIR^ wlR[^ 1 

^ctfwTrsj^H3P04 I 

(Nucleoside) : ^<3[ 'S c-'tr^lw ^Ultc^^PTlt^ 

^ ■5?r 1 ’iRRRRsh ^ W ■5?r Rf^l^ 

■5^ ^alw ^ I ’iRRRRj'^ 'iM<)(:<|i< i^t^ HRcBlWH <m4w?i 

ihtc^^pTR^ "5^ stiw I f^ ^^cQiwh (^) 

<m4w< ?iRc<M5iRv!s «flw 1 

(Nucleotide) = >^1^ ^<3; ip>i»t5 -5^ ^ ^ ^<3; 

I W t^^'S^JTltuE^ ip>icip'G <s(^ ^ 114^9^4 wibi^C4 

4^ ’fT'S^rr ^l^ 4's4'SMl^^'StlRs- ii|44 I 4lC'S?^ 441414,14^'Stlt^4414^9^4 Wll4UE4 49f^ >i|44 I 
>^14 4l^C3lC'S?4 4^4 -4144, >^4 ^<3 C4t:%S? ■‘37414 >^141 >il4 4'3 44C4t5 '5^ 41:4 4^4 C4lt:44 4l4 

l«('Sl4'S^5R4 I ’33414 1^14 (t4° 414CT4 4Ri4' 4^1 C4^ '54 I 

141%^ 2141^ t4^'Stlt^ : 

’37414 4RC4r5f 4C4 : 

W|RjW| 144 4WI4>IC4'G = AMP = W(f®t44 t4^'S^lt4 (W|Rj 9R|4 Wlf^) 

^7IIWlI>IH iH*ll4>H4l3 = GMP = ^t4ll^l4^'S^R^ (44rf4l44 Wrf44) 

4l^fDRjH i|Wl4>IC4l3 = CMP = 4ltlM^f4^'S^R4 (4l^fDRjRl4 Wlf^) 

R^9fR4 41414414^ = UMP = t^4lf^ f4^'S^lt^ (^159 RjR| 4 Wlf^) 


Rj'49| W|RjW| 144 4WI4>IC4'G = dAMP = W(f®t44 f®«lf^f4^'S^R^ (Rj'^iI^ WlR»PiPl4 wrf^) 
Rj' 49| ^(4n?#14 4WI4>IC4'G = dGMP = ^[4rf44 f®«lf^f4^'S^R^ (f^^ 4[4(f49[4 wrf^) 
R»'3|f^ 4l^n5RjH VjHl4>IC4l3 = dCMP = 4l^C,l3|I>iH R>'a|9!|fHSl4'Stlt^ (Rj'alf^ 4Rl^R»Pl4 'alJlRlvb) 
4Rf4fR4 41414414^ = dTMP = 4Rf^ (Rj'^iI^ 41^14RjR| 4 Wlf^) 

^414 444144 (41 l4^'S4lti:^) 4l4l^4ll4 l4^'St%54 414444 44l '54 I 
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^ DNA 'S RNA Mm ^ ^ I lilW wM (NAD+ 

NADP+), 'csfll^ (GTP), (ATP), (CTP) ’fmi 

(Dinucleotide) = >^ 1 ^ -^PM witiMtt 

Mi% ^3T(^R:^ ^ M I ^ilTTRM 

MS. ^¥ "STTHM ¥1W ¥W& ^ WlMT M WT ^ 

5tf^ ^ I 

(Polynucleotide) : (? - o ^< 55 ;% ^ MM Mi% 

¥1^MI '5^ ‘3'^ MT ^ 'sM ¥M I i£|^ 

C5t¥-M W ^ ^ M¥l >ilt C5t¥->i| (i|<p|iiC<P CM%S? ■‘tf¥l¥ (¥ltMlW ^Mt 

%-«[%¥ltMlW)-M ¥ 1 M CM^ '‘^IM-M <M4w?I ¥tM 

SiflW I DNA ^'J¥ 2 |M^ <£i^ C#P^ ■^RlRSQ^'S^fM C5t¥ I 

9^^ W(f¥t:M MM : IMIm W(f^ ImPTR CM^ ¥ltMM, M ^ tM 

M¥ fHS9»<t> WllM:^ ijt «1M Ml MT- (i) Wrf^W ¥1 DNA >il¥l (^) 

¥ltMlf¥^^Wrf¥W¥rRNA I 





MMi¥ 

V: - 

- ll/ 



c acid) (DNA) 


I^'»if^?iRc<ilRS&<p Wlt¥^ Deoxyribonucleic acid (DNA) : ¥#¥ 
^9<1jfeC's ¥MT, t¥^ MM Mm ¥MM 
¥S,'»rMM%ttM ¥1W 'S ¥lM^l¥^^ DNA ¥r%-«rfMltMlf¥^f^ 

Wlt¥W¥M I 



: ¥M^ MM ¥T#s M¥ MM DNA fMMl¥ I: 

C^ltiMTlUM¥!:¥!■ I '»|srt'JMT-¥l^(5l<pfa?ir, Utl^^, !2|'»f^<i 'STC^T'S DNA^'^lf^ 

«IM5 1 DNA ■'IImN Picogram ^SJM^ W MM tilMM Iw MMf MT Ml Pg = 10-12 gram. 


wrf¥^ : iVtib- MM Miescher MT^ DNA Mf¥M¥ MM l (nuclein) MM fM?lflM¥ l 

M¥#M:¥ Levene (iJsiio) ms, Shoenheimer, Mirsky and Ris (l>ci>'5ir)-M c^lRi<p MM®fT ^1^ 
DNA-¥ sM^rrll^M I DNA-¥ sM^Tf ¥r'S¥r¥l¥ 'S'?I#M 'S ^ 

(James Watson & Francis Crick, l>ci>(t'5)-M Mf¥MM MsuM 1 


DNA-¥ t:#® M : DNA-¥ 'SIM ioSi C«ttM ioSs. MMS)! I iooo° C ^MMM DNA 

^¥M I ^ C¥^ (¥rM^ UV) '3||WlMf% C#f I 
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^<IH'53(^T : SfsrsT’liir 

C#® ^: J.D. Watson 'SF. Crick iSsfi-o DNA CT si^rH <t>WH ^ WT C#rw 

(double helix) ^ C®tl^ ^ ^ ^ Wr twi% Wilkins ^ 

'strfS^ 's 1^ (?Tn:^ ’fH i 


DNA#1? 

V_^_ 



DNA WT C#fW : 'S¥i&3FT 'S DNA *£1^ wr C#fW wr- DNA 

^ c4iRi<t|^'s= C#[^ I DNAt^^m’piMPitW^it^tt^ 

■^r® '^jI&Ic*^!'^ 1^ 'i|<pf5 ■^?|R<P '5Pl)'a|‘spC<P RlC?l ^|C<P ICrRi'^I '5^1^ C|IC8lC*^lbj<P •'1'^FoC'® ■J'aPi'® ?||c<P I 

fCtc^ C^'8t%- (i) (A); (ii) 

(G); (iii) (T); (iv) >lRc,l3lI>1H (C) l (A) ^ (T) 

(G) ^ ^FBr ^iRc5|Pic*^?l (C) ‘^1'^ CSfl'S t^aft I 


^ ^ '5^ ssriw I '8¥(f^ (G) ^TC*r ^^a5if>iw?i oi^ 

(G = C) I ■'fK*!^ cwt^ «n^blW?l ^ ^ 

^ ?riw (A = T) I c#r^>ii¥^2nm t^Pic^ £t% %:? io1^ -w\^ cs?I^ 

«rR:^ I 3.4nni ^ ^ ‘ac<p<pf5 ^IF i (10=3.4nm) 1 ^ 1 ^° <2|c'si<p '^^iw c®tl^ csiw .34nni 

'3|<i^r^ 1I c^Ric^ ^pw i^^fD '®i>ivir jjfl ^ 1 
4lw irr^ ■^jFT 12 nm 'S F'S^ 4#^ ■^TbT 22 nm 1 

f^-'3|B|?11^C<llW nlFtm (^4) WCipU (4) i ^ «I1W I 

c#r:^ *r#r stlw 1 DNA double t:#fw ^ 1 

(t - o 'ii'^v oC (f '5^ I 
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DNA-iii^ (Chemical structure of DNA) s CT DNA ^ 

^>iitiPi<i» ^ DNA-iii^ I <£(^ ^ DNA-c^^sit^^^'f ’rt'sirr'jriTr 

's I ’ft'STrr ^^cQic^h '•wm i 

^^cSicstH ■=fl'STir «ntf^ 's ^^ci5if>iH ^rtw '•wm 

(^^cSiWH C^) I (R9'3lI^?li^MlPSQ><t> Wlt%W)-'i|^ ^>lltlPl<|i ^ t’fm (i) % 4l4Hl<Plt 

(^) ip>K:ip|Q<t wit^ wcipi5) ('s) i 

^ «ntf^ ’n^rai^fbH ^ ^rm 9^^ ’in:^ 1^'s ^S<iif>i«i ^tiw 

’Tl^QIiiRsH ^ I 'slfU'isPl't '3 ^ (Purine) >ll^d5il5f't « efl^lw^ ^ 

(Pyrimidine) l C«R:^ DNA ^ ^ ^ 'STfl^ ^s 

t|¥ isxt's ^3Ttw '^um epiH I DNA^sm c#pw w ^ itf'js's ^ 

^5iti:^ 1wt%, (?Tfi:^ ^ i 


DNA 2t%rr s CT 2|%rl¥ DNA wr c#n:^ csfl^ gft:^ ^ tfF %3TC^ ^ 

^ '3|R4«1 DNA ^ ^ DNA «l#r^ ^ l C^ R«l'StW?1 WT C^RiWrlW^ 

R'ttl'StH DNA ^<3^ i^w%T i DNA wt%T ’I'^FsC's 

I CT 2r^¥r?r WT (,rRiC'$|?I ii^ "STTf^ 'S '^I'tjfD ^■'fsT DNA ^ ’ft^ 

«iiw^^^#^'t%TDNA«(#r^^ I DNA 2it|¥(l^ oifair'i. '3iRfb^fi'»n:^ int:^ f^ 

sfWf^ CSfll^ 'S ^ lilH'StRil ^ I DNA >i|*f'S?Ri| CSfll^ 'S ^ 

DNA Replicase '’T?!:^'^ Replisome l 




DNA ^T^T-'l^t St1/:’l^ msfTW 

i I ^'s=4<iH s DNA ^<2^ 9^ 

c#fw ^ 9 km «rrf% stm^t ^ i ^ 
■^n'^nc<p Replication Origin ^ 'S^ (Ori) 

I 'stt 2|T?r 'Soo i«i'Sli>'S^5l^ >i»iBi'i> I 



SS DNA Binding 
Proteins 

: DNA (^O'if) 


'S ■^?ic<p?i ^i^ciiaic'st't (M^ I's^ ‘Y’ Ci^ i 

‘Y’ Replication fork M\ ^ i WT DNA ^<3^ >n^?.'»r C«tW 

\51 WT ckPic^?i %1F^^ g DNA ckPic<ti?i ^ri^cQiwh cwi^^ 

^ inter ter rT'srr ^ 3 tR?r cwr rT'srt ^ i[^ r rrr cwrr ^?,R 

5d<iH<1 csfri^ I 
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: DNA ^*3^ Sll^^li 


>ilt CSfli^^Ttp^^TlW Single stranded binding Protein SSBP ^ i SSBP sflTT io1^ 

I t^^c?l4ll5 I 

%wc»ti WT (%-'3 |Bi<ii^mI'St) 's ip>iwl3 PSQitilc>i<i 

«flw 'ii'^° ■^r^lPTso '^r«ft^Tt?T 'iiTTf c%:^ i DNA Polymerase '^'^v Mg++ wl?n?ra' 

^n^cQicstHPT w, ip>ic^'G 

«[^pift >iit:ff^1%’ilfcs silistvs ^ «rtw I 

8 I o %fF '^'Q¥r £|R>f5 DNA ^ ^iW?l WiC?1<pf5 <PC?I ^ t'sR W(^ WJ ^Cl>?l 

iic'fif ^IW <pc?i I C'®ll'!] Swcdl ■^<P'=i %''Tf'Tl^ ■»p|?i<p, f&R (%-'3|f^<i|^c<iiet) 'S <pjic<pi5 

'sr:si 3^ ssflW '^T^fPTSRiTr I DNA Polymerase Mg++ 

t^f^FaC's ^n^CBlCStHPT iP>IC^'G WTO ^ 

'sri'a5j^cifi<i iwi^ 'sid^ifl ^®nw life's w i 

<t I ^iCI>?l 'a|^<liil ^"^■51<P R'^ibT o ^ ^ 'j^fDc'a '^iCb?! 

«fiw I ^«fKti^'jrf^'3ijiKbpH (A) «fn:^ w l^’ilfc® ^ ^jifjiUcvs (T) 

I (C) cwfl^ 

'8¥(fw (G) I DNA Polymerase WlW C#f^ 

'5^ I cRPi'gii w w?r 5' - 3' ’fTtr i 

1 'ii^'srscTTO «iiRi^h 1^ ^ntc^ >iiH's?Rii c®fi^w:n i >^1^ dna 

CS!lW DNA ^ I DNA 'oi^RiTO^ ^ WT c^Rrw tl^TW 

c#fwc«iwwri 
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'iit ^ I DNA DNA 

fiffM I %¥ DNA ^<3rs 'oi^Ri'^ ^5Tn?!r Rf»s| 

'®^'^'S¥mwrDNA^'J^«i#r'^^?lfw'^ I 

[ DNA ^#t? 

DNA DNA ^’rfMtsr I C¥N R'sl'StH ’tJlf^ w 

DNA I 

DNA 8 DNAsflw'S^^1^ i 'StHi DNA 

i I DNA R'slStW?! f^ ^ ^ I 

O I C^#T:^WTC¥l^^CTC^si^^Mw^?.T:W'il^C2tW^!:5^DNA I 

8 I DNA ^ I 

(t \ DNA '^^C^’iR‘l'sH'^^1 

'b I C^ DNA ’tfer (^ ■^ra<l'sH ^ I 'a|f»<ljfe?l ^ t-'TRK I 

H I DNA iflw I ^wit #1:^ ^ i£i^ ig?^ csslw 

VI fsvTsWTO'RNAt^af^^WTiii^^RNA^^'^DNA C«IW I 

b I c¥l^^CT^C2ni^t^'5?r'ii^^3ra^^^DNA i^?.T:*tfwc2|ll^H^'^M<i f^wl'Cl^'^sWr^w^TTlft i 
^c«i<] ¥?., Sl^w-a Sco'®!' I 

io I DNA ■srrwr wif%^ wi¥ «nw i 

DNA-i^l^ (Functions of the DNA) 8 C^fWRTTlWf ^"WR Rww l RsR’tf^ 

RT'rfw 1%% RctM ^ I stR'T 'ilRl RtlalH I t#l'Bi>|5i< 

I #tR^'RRiRM%ttR2|^3#R I WTRlftwrt^'S^grtW^-^^W 

9m^ Rctw ^ ^ I #:^ (mutation)-t%% Rctw ^ ^ i DNA >^1^ c^Rlc^ C^ 

c’TRwr^ cR«rr ^ (RAVI'S 4c?i i wstrr fi5f»c's <ii<i^'s %Rf& 4c5iw?i r® i 




>2pR-lR 

DNA ^-JR C'»l'® C<I»VIH? 

Vi - 

DNA^<aRRRlRf^^#)#)tRmsrn:^? ^ 


f*TO’^ <ilfv^ti "^stW: DNA wR^ cRpicR^i BRf's ■fei ^sRR ^rRi:^ i 
DNA >i]R RR 'S >i|R I 
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c acid (RNA) 


wrf^ Ribonucleic acid (RNA) : CT wrf^ 'SR?TRI^ 

'STISTI^ R>||M ■‘!lPt1^ >^141 '3|Hi'®i| C45T R>lH<l ^TIW ^) «flW 

<I^C<llfHSf44 wrt^w 41 RNA ^ I 



(t^^) : WT RNA «nw I C^lW^TTbr, ?lRMlC>l|i|, V||^d3|<|if^ij| NS 

?nf^TO RNA I <iji4c,i3R^r c^ni^'s RNA ’fT's^rr i %iw's 

ssflw I %lwiT «lt^ RNA C'StWlU^ ^ ^ I C4l^ ^*r®WT 5i>o 

RNA «rn^^yrft^?riwOT, i ^^nt^gfiww rna> ii4i rna «nw i 

DNA C^RiWltW rna Siflw I 

: RNA ‘341^ i£|<pj 3 ^<p Rv5li»<p acid i^li^ - (i) ■*tlFHl' ((t-c Rf^) 

W(fw A']) u']] 

(o) 4514 R 4 wlRwc^T I ^-4>I4R4 acid + 'ilPfR + wlRR^, 

W 4 R 4 acid + + 'S^lR^, 4>I4R4 acid + "tjI’IR + W 4 R 4 acid + ^^IFTR + ^^cGIRh 

RNA ^<5 ii|4^RRfg ^RlR^l4'sRt^ 1 i£|45juq ^W'S 4^'S illt C4R 

^'S?J|<1 4W C^KRT I W^Wl?r^#Sf^^4^5T^<RNA^'aR4^'S ^flW^ I 

RNA^I^t^Ror’tR^? 


RNA 'S I Ip^RNA^ 

(^ntc^ RNA) 1 . 0,000 R^'sRt^ (mRNA) «n4^ 1 .il4R C4R:^4nr4»r® C«R:4 

4?:?14'^lWl^’fWRNA^'5«n4C^’fl^^ C4lw<1 'S 4ii4lC'i<1 I 

RNA RRftr : ’iRiRSQi'stlt^ -m^ RNA ^ 1 RNA >il44 c#r^ ^ 1 4 #^ % 

R'S-«lt^ I 'ilR ^^CSlC'StH '5^ ^^%4lw ■‘JnM 'S 4>1C4t5 ’tR® I hRcQIWH 

wr wiRR^t, t?r(fRT, 's ^jntcRR^ 1 rna c^iw ^^nt^jiTstw RR^ ^3Tit^?ii^tfw wit<jc^ 

<i'®viH «nw I 
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RNA 8 RNA C£fl1^ W^T'S RNA 

i>R>ii<ii^4 fi^n^'s ^ I RNA wr^, w - 

(i) CSR?#^ RNA (Genetic RNA) ; ( 85 .) {,'s?wfD<p RNA (Non genetic RNA) ; 

i I CSR?#^ RNA (Genetic RNA) 8 ^^1^ %n:^ RNA 

^ I lilt RNA C^ Genetic RNA ^ WNKfl^ WT l «lf^8,^ 

^^im^NSTFRTgf dna RNA ^<2t ^8*r’tt^ ^ i s tmv ^ 

cSHlwf c5rl©tR<p 'sl^^ I 

t'STWl^<t RNA w I RNA ^<3?:^ DNA ^<3^ 

csflt:^ cs?l^t% 8 

A — U G -— C 

8^ I ^ CSR?#^ RNA (Non genetic RNA) 8 ^5l1^8*t#:^ RNA ■=#srn:'^ t-^lf^ ^8.'*f5#^ 

414411 DNA ^ I (Tit RNA C4 ^ (TSR?#4 RNA ^ i >i]t ^ 

C'S!C'lfD4 RNA DNA C«R:4 ^ l C4FtC4lWRNA^1^^^'«lirt4f^^ l C4FtC4lW^ 

^•^14^4I:^RNA^'J^’T8,^^^^%:4 l^(TSfl?#4RNA (T5'S#(Zf%«^4^'8rl¥ I '8NT 

- (i) RNA (mRNA) (ii) ^tc^nrrNK RNA (rRNA) (iii) RNA (tRNA) 

(i) RNA (mRNA) 8 (TT ^ RNA ^8t:w ^si^l^lft csfli^ ^8t:*tw^ tl^ ^ 

t4f4t amino acid (Tit RNA C4 RNA (mRNA) ^ i DNA 

"41^ (^44 4(4T '3T8!5t? 4C'?I (^fiTifij'l '^yCjTC^ 'tfF It^|c<l 4l^l4ft '54 I 


mRNA 


[WlfnnnflnH 


5’-'f4W|4 (4t%^ 45(34 

f^: 414(4^ RNA (MRNA) (54 


3’- (ft4l4 


(4R4 m RNA t4^1|5¥RT14 DNA C5R4 t(4%''f‘n44 4TWr ^ 44 I *^ 14 ^ 
(4^1^44 4444 RNA >il4 ^ ^8,'»r (414(44^ ■»t®44r (t ^ W io ^4) >il4r C4tt44 

4lttrinWtTr«(4^4(4 I (Tt ■^44^ 4^t44^'418(44 m RNA i4t?^Wl4ltTtfWl%C4§%® 444 >i|W 
Genetic (Ms 4tTr i mRNA 44! (4^44 4s i mRNA '^14 5" sfR:^ 4444 t (44 (44^4%, 
2f1^(45 (?" -14^14 (a' Leader) 4tTr l Wl4l4 o" £m:®44t44# (44 (44E4f4t(4, 'ilt 01^(45 o" (^t4t4 (O 
^ trailer) 4tTr i 4l4Klt44 ^8,'»lt45 (44fw° ^8,'»f 4tTr (coding region) 4tTr i 4444 oit (44 'f^RTT 
(4454'54 I mRNA 445 i,ooo't RvBQs'stflw 4TC4 I m RNA '»i'®J'as '4^4^1111 

mRNA 4t4l44'® >^145 8(^t44 041115•( C'®!^ '404 448, '4tW (?4l4 R'^*( '504 4[4 I 4'044 ®||'H^<pH '414 
'4044 'f^rf^ I mRNA wr4f44 'S4t4 6 44^ 0404 5,0 4^ I 

'f*N4f%44W: RNA'4® 4444'S'f4t>? _ 
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: £f«rsr 



RNA ^<3^^ 8 (i) csfll^^ PT CS!|W^3Tlt^?l1Wr^^ 

RNA >il¥ •^Rlii'slii amino acid i 

(ii) rna (rRNA) 8 CT ^ RNA mK t-nm 

^^c<ilC'>il»i RNA (rRNA) i tiR 'il'C'i?''’T^KN'f 

^ I C^ RNA *f^owr b-o - 250 RNA 

(r-RNA) <m\ ^ W%r I ^H^WlCTHvi?! ^ £rf% «[^pt# r-RNA 'S 

I 

^iw 8 •tn^ ctn '5rwt'3 ■^l^c'® 'sr'tn ^Tc*f '^ri^ ■srr^uw (.<pic*( csiinj*^ ■’Tvcsit^'® '5^ i ■’rt^siFsxp <pic®i 

£R>lf^ Rc^ic^ CT, RNA csTif^C'^'si ^^rn^ir '5^ I'iRwlRSQs'SCsnl^ (ribonuclco protein 

particle) i 

(iii) 5lWl^ RNA (tRNA) 8 CT ^ RNA CSR?#^ C¥lw 

'3|^<illl 'ilc<p<pn5 amino acid mRNA 
^I'sR'o csfil^ ■’t^csr:^ 'oiw 

RNA (tRNA) ^ I PS9>tllCT<l 1%^ tRNA 
■5?r I snrr oi - 8:^ stwt^ tRNA «flw i 

tRNA cs c5#r: 5|# jjoi^ «rfw i 

SfTslf^Wn:^ 2|t^ 8 RNA 1^1451^4 1^14^ ^ Cb^w?l ^ 

«m:4l4¥ ’i<i<i'oTc'® iii1^#st'5^?r'Jrl?r >^141141%^ C4^ 'ii^'srw 
CStlW ^ RNA cs ii|'4l1w ‘#bT’ (loop) 

4^ I >l<ICbC^ (loop) ^ W|P5C4 |'!jH #bT4r 

mRNA 1^14 C4nE4 1^14 '5C4 47r C4:4 I 



tRNA 1^14 'o' iii<p^uq<p 'WOT CCA 4l4l¥ C4^ life's «ltl4 I amino acid 4?r i #bT 

44^ '3|j|p5c<Pb*^ #1^ 'S '3|j|I^wr4Tll%W'3Tl^l4''lfr4 '3|<l^ic*^ «f1w I O# C4T1 

^ I tRNA 4IW 4Cy4filH I 


tRNA 1^14 4lw 8 csfll^ ^?i:5r4:'34 ^3Tsr?r C4n& 4^pnft amino acid C4 mRNA ^<3C4' wT i 

lilt O <2(414 RNA w '»r(4'S 1^4 2(414 RNA 4WR 4r'S4T I i£lt 2(4(4 RNA '^14 414 41^44 RNA I 
Minor RNA 4lt^?f(^s?f4 RNA (sc RNA) <3 RNA (sn RNA) 4lt:4 l4i RNA 41:4:^ 4141 

(4(^f4t4^C2r(lk444(lN^<3»^(:^ iil4W(tC444(t(14l4l4414 I RNA-44i:siT‘ilH®t(tC4?1 

414(4 ‘i|'81?TR4 4(tC4(W(t4 (ribozyme) 4114 44144 I <444 -4(tC4rf4^l44i:2(l1^4 I 

4nW 8 4144 43144 iil4W(tl444(t(M 4(4 441 iil4?.iil4W(t4114(144^441 I 





RNA <^14 <2(444C'»4'53l% <11 <11? 

mRNA, rRNA, tRNA 4^ 3 44519141 <fl #1? ^ 


1^44% 4l1w mRNA, rRNA, tRNA 4-34 ^?44414 41414 i 
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DNA 0^^ t£|<p^t£i<p mRNA <ic®i i ^tf^TrtTTDNA 

CStWfD^ ^ i£|^ ^ 33 ^ mRNA C^ l 2ff|¥l¥ RNA ^ mRNA 

^ ^?,nn#?r (Genetic code) ^ ^ ^ ^ ^ 1 

RfefI '3Tf5)C<l) ?|Rc<iImIc»( ^ I ''1'!1<3'®Tc'® >i|?,'^<l Cfiflf^W?! ^®1'®: 'i|'^©t^C»l?l ■^Klc<i) 

2|%rr : 2NW DNA Al^WsIWH 

DNA RNA -^RlvilWSt 

I ^5S!i^^'^'S¥r^i^i^'SR:so'‘a^ 

^ Template TT ^trtrr "^Tsf 'S mRNA i 

mRNA ^'QWi cv|vi(yw?i W’lT (M 

^ ^3TltOTr?l1^tW WR?T Mg'""" WlTR?t^ t'^f^FsC's 

?iRc<ilc'S!lc»(?i ^3Tft?!f'5^'5?r I DNA mRNA 

^:£|^ str’Ti DNA 1^ RNA 

■=lRi»ilw'st (DNA dependent RNA polymerase) iri^iwfesra' 

^3TRIWT DNA om mRNA ^ ^ ^ l 

E.coli ^4cGra^r?r'^R's 'ai<i^r?r (in vivo) i.(t-(t(t1^ ^ c^ 

(in vitor) ioo1^' (R^T 2|f% (,3ic<pc'® 1 

^'S «T%R7r (^ 'S ^SIHI'^C'S «rfw) iTIR f®RRm ^'sal'cRR I double 

strand RNA IRT (R^ CssR:^ RNA 9m RNA 'S m 

'S\'^ mRNA ^ I 'ilt mRNA >nR RRb# tfF Rww <li<1^'® W «%n7R 

<S(^ <t>ctl<l»n5 l^w I -^r^rt- i. ceflwf^ (Promoter), sflw ^ / sflw 1^ (start point) 
o. ■^wiwifl ^ (Terminator site) 1 

Promoter RNA ’iPlvilM^ ^ 1 eflW^ C«lW RNASl^-W 'S fflwllt^ to 

c*iR '5^ I fifiw 'sriiir (rr <pcfi, '5 rt ^°'*f3c®iic’® ^ri'^^ilw (R^ *nw 1 



1 ^?! ■^IW: 





ft'aKRVlaJv 


toft^gtoTf^^l(:<i toR-^^tor^srHtRi 
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mRNA C® iwsrH ^W's3i5i^^c<t> t%% ^ C£fl1^ ^I Replication 

'S Transcription ^ ^:£(^5K 'Rw i 5l^*i%^WT $1^R:^r*l^ 

sTf^RTT '>1"^ '5^ I ’%§■ sj^vs (.<p|^ ■'ji^ 'src^tr ’^rsrctra' **nw i 



(2|t:¥m: i) mRNA ii) <21^ amino acid iii) tRNA, iv) 
^^tt^lft, csfli^ '3 ||<)^<mI1 's fsiwlft v) ■*ff%^ >i<i<i?ik<Mll cwt- 

ATP, GTP, vi) WstM coenzyme ^ cofactor. 

DNA >il¥ Rc>IM ^ mRNA ^ mRNA tRNA 

^ni6' i£|'^° ‘Tl'StM ^Rci3t?n«t« c%l^ I ^TIM mRNA i la^sTR^T tRNA ‘ri<pn5 

amino acid ^iRwIcjiIw mRNA Wlt?T 'S mRNA '5^ ^ i 

mRNA C® wr?,'«lT amino acid csfll^ ¥i^c<ilc©trsr irif mRNA 

csfll^ '5^ ^ 

’I^W'ITc® Release factor i DNA RNA >il^^ RNA C«tt:^ i 

^ DNA C«IW RNA ^ csfll^ ^ l 


amino acid ^ >il¥ 'stTwr ^ cefli^ ^ ^ i 'iit csfll^ DNA ^ 

"^RbiRi® ^ I cii wciii DNA «rR:^ c>iwc>ii c'StCHn54 rna i 


( 30 + 50=708 'S 60 + 40 = 8 U 8 j 

I 'ii'^ CTfE^t lii'^ ^Tg® ■^5?:^ i sfsfsr •'if^ 

3(5» «rW¥ ®l<l^lc<P '^Pl^lRwICJlh ■^t?T I 




amino (,<p<i«i»i|i? ®R^ tRNA ‘^I'W i amino 

2|^ tRNA >il¥ '5^ W ®lj|i|Rwr WPT% tRNA wt’t 'S AMP ^ i 


'ntwjg tRNA srn:®^ - OH apn (-COOH) 

(.<pl®)lc'!i'i3 bond 'sfTwr 3(55 ^ | 
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wi^ntc^rr I>ic^c,i 5 's? atp ■5^ ^ 1 ^^Miwnii<i 

A-site (Amino acyl site) 'S P site (Peptidyl site) ^tlw ^ sflw 1 mRNA AUG 

?ll^c<lH>ilW< A site 'ii <I»W I ^ UAC WlP 5 c<M^H '^fT tRNA 1 

’I^K'llC's >iit tRNA A site W P site >^1 5 ' sIICmsi^i >ic?i wlw 'S wl^lRwl (wt^R) 

(GUU) A site i tRNA CAA GUU ^ i 

’fMT’frf^ ^ amino acid -srrwrwltc’T’l^lt^ ^ 

'S ■^<i<i'slc's tRNA amino acid'^^'^'^fe^lWPTWl’P^ i mRNA 5 ' i 

A -5^ tRNA P ^HI'aiR's ^ 1 ’l<i<i'alc'® amino acid tRNA A- site 


^ I 

‘3'^ i£i'^'^ amino acid^°'5 ^'^ ■'#r:‘^^1 'B1^ ^ Terminating code 

C 5 ^ ^ I tRNA C5t=# P site c«R:^ 

^rRMW^'S ^ ^^^ tRNA I ^^Rin-#!^ ^?l‘1'®TC's W''fRS/:M 

■srfsfjw csfll^ ^'StfT^ ^ c^sRiM ->iRu3l'?flww '5^ ^ 1 

^ tRNA^^rlt^?fl®tCii •f'§H '3ij|iiRwr ^'S» ^cti ^^wlwRi^r intTT'aiHjMi c£fl1^t'sl<c'®^i»f£t^ 

■^r:^ I 


firofN’ «flfib<5i <M^ : 


1^ (Gene) 


tw^T(Gene): C^cvilc>iHi|?i C5n<Mc>i '3|<if^'s DNA^RNA^T^ I>i$cti'>i RfitB ‘<M<<t>^i 

wiw (encode) ^ csfll^ f^CTW ^ 

fipT DNA ^<3^ RNA ^ ^ 'S 

I 


#/:^^^'s«nj»i3TrRM^f^f^w^^i c^K^rR:^^!^ c^Riwnw wi^ 

iciiS o WW ’^l¥ CT, C^Ri^RWtW '3|<il^'® I (TPR' 'sfef ■^°'*f ''1?i"’d^T?r '5^ '®lc'i?l 2jo'®J<1^115 'ric<p<pf5 

WHWtipTtwfHtif^'®^i tifCT^ ^>iltifH<t> ^ ^ DNA 1 
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iil<iR's<3R: 2r®rsr ^ 



(Tii^WlwtiH'^’f I C'StkHWH (Johansen) 

^ (homologous) life's «rR:^ i 

(?r«riW5R^^, (locus) ^ I iSs>oo l3ptiw T.H. Morgan CT C¥l^ 

1I Morgan 
c^twlCTlw '3i<if^Ns t^f%^ Rth w tlR ^nw 'siBR's I 

^ c«r:^ Stye'S 'sitt i 'sric^iiPi^i c^ cg'iMiwrsr^o;^ 

■srw 's^RiM wr Ric^st sK'i^ ^ 'srR® 's c^lwn>ilcvi?i iwlw 

t#fgFP=M^ WRiWim ^ I I ^irm®Ra ^ 

«RWI C^RSr 'il'^sllw ti?5T f^Pl'®'»|C<l >i|^ 2|¥R?^ >1^1^'®! ^ I 


Hfi?^ 8 (i) ^R'sl'StH (^) ^ •n'TR:*# ^ (O) I 

I £tf%1^ fin' ^R'sl'StW^I ■STtsCIW tiR?^ ^ ^ I DNA-¥^l*f 

I DNA "iiR'»i®tc»i'!i 'srr'w:^ DNA ■^r:^ i DNA-'^ "^Iwrsr?!^ ^3Tsr?r "srrii 

RRaf'S RRR*!R»RR •R^ DNA-TR® RlTT < 1 C ®1 >^1'^ CRC^ ■'TIRR ©t^C'® DNA-R Rt’fR'R® ?l|c<P I 

‘i|^^C«RR^RlRR^R[!Rsf^^'^ra<lFs's RIW I Wit WR RM 

DNA ^-aRR® CR tiR r?R rrrr:^ ^®Rrr sRRsjrirr RlRrr 'S (sequence) RRRR:^ i 

tRRRR fRRRR ^^fCRTR^ R?CW f^fl^ RIW I RW WRT 'S 

^^'QVl SfR 80 , 000 # tR^'Stt®^?,RrrtRR'^^!RR:^ I DNAR'jR^RRRt’Rl^RRR CWRR'R?# 
%R RIW® RRR ^ «RRR RRT RR I DNA R'J'JCR f^ ^rT^fw® RRRR R^Rc (RRRT ^RR RifIjR 

R^RRff%^tRWRR I lil^flH'DNARIRRCWRCRW'^WRMRC’RRR^^'S «rl^f%R'®'»lM fu%s 

RR >f\\i^ I 2RRcR^ feRR f^ DNA R^RlRT^ I 


f®RRR CR R?R CSfll^ RRT R^CW RRR RRR, ^sRR^ R?R (coding region) RRT I tWR-R?R feRR 

R?R CRW sfR io1^ iR^'Stlt^ ^JR^ 'srI^'® I C^#?,-R?.'»r ^(%R rIw C*RriTR 'sRft'® tWRR R5.RR 

tR^RR (down Stream) RRT l R?R RR RR tR^RlRR CR tR#r R?R RNA-R R#rRR RtR, ^alR 
RRRlfw-Rv*f (trailer region) RRT i 

tWR^RTRlRRlRRCR DNA «[R^(3IR CRWRRR £W RW 'S t#tWlCR RRRR RlWlCRT RlR >ilRl 

Ral^RSCWRJ^RRRl WfRff^t6^RCRRKrR|f%«R^R5CRii|R?.CRlR«lCRR^R5CRl ^[6^RRCR 
RRtt® tWR^pRf RRR >il<p<P'»lc<i 'si^Pif^ RR 'S rRw rsr ^®Rr liiw WRRR (operon) RCR I 





























































































































( 1 Transcription j 

X^^^^^ji^niRNA^ucleus 

1 


'*' ^^^^ibosome 
mRNA ^Translation 

Phenotype 

i 

protein 

— ►□ 

: Central Dogma -'^ 


'S www.facebook.com/tanbir.ebooks 

i£i'^ i®t»t (structrual gene) (operator) 'S (promoter) 

I >ii 1%^I©t'tc<p '3Tlt?*f operon (^^T^) i CTRiia<p fin' 
(regulator gene) W i 

3^(14^34 (M:^ c^iwr?tr^ i 

%t%T^, wi5wlc^|viin5H I CTfiH' c«tw csfll^(mRNA) w 

^ ^Siw f^ (Structrual gene) ^ i 'STC^fT CT «r(W, ^slw (intron) 

>i|'^° liiWt (exon) i 

I Crik (itixf-'b) 

>il¥ (Tf^H (Central Dogma) «[^plft I©tw?i 

cm^ ^ wr ^ ^ (i>) dna 

'j'l^Pi'^’R^ra' (Replication) 'sRwr '»iR<P'=i 
■5T?,'!:5r^®r R\»iw £if^^iic<p irif^ ot i 
wr ^ c«R:^ 

^1 (^) DNA ^<3? CT RtH 

(7f 71^ (?pnt?T '5T°w® <tK<p ^ 

tfF RctM ^ I 

(TT^<tc<p?i ^f^^rllt (transcription) RNA ^ ^ i >ri«fR?T efsfRR® rRNA, tRNA 

'S mRNA I (o) RNA (translation) i 

CT 'W\^ ^ «[^pnft mRNA ^ I mRNA rRNA 

(■^ ntcwiTsr's tRNA >i«,i^i'sr?r i ^<fw®r c*r:^ (?r 

^ ^ csfil^ I (8) ^ c£fi1^ ^ (wit^R^rr wrf^w '3i^^vi NS ^?,ttjr) 

c^^n:w sRgR^T, ^ twif? ¥R%r 's ■'Imwr:^ 's ^ 

19 '^ '^c<t?i wrBi£| ^IUc^i C'sTtiST ■^rR:^ (phenotype) i ^ ceunJct-a ■%*f^ ^<3; 

Irww ’R''1W I^^it <PC'?i I 

DNA entil'Srw ^yi%r's ^£R:?rRsR?T 1^%r «rR:^ i tiR?f^ ^ ^yi%r's t^%r «fm tiR?f^ 

‘Ad’ 'S ‘Ab’ (Off and On) ^ i 

's|fs 2jciil©t^^i CSHfD't, 's^ 'il'TstR^I <PC?l SlfaRii's 'f^'^Tr^ I^^ll ■^b'l 'WTlN' I 

CT^tiR^^tr C«tweifspti's c^Rrft ^ CSfll^^^(house keeping) 

I «[i^?,*r c^R5? (t^^jjitt's^#/:^) I i£r:^ 5^ Rtn ^'sai 

<pc'!t **ITW I >^1 ii|*t'Sfl5,»i^pl^ l^'^lt^ fi}ii(?r 'ric<p<pf5 Rfij^ilii ■^?,'*t2f5^ <pc'!t i Rfesi C**R!^ >ri*fWl^?r^pl^Tl^ 
■JTstfw (?^ iri<pinc<p RQj^ra' ®fHT 31^ sfiw c's»iR ^ 

^ ^ ^ '^TR:^ RpwitJitl' Rww wr ^ I 's litH'StRvi 's ^sft^ i 

2|w^ ‘RwR ^¥iwi w's 55T?r w 

Rl^ti'sl, >iR}ti'®r's (c^fiRi^W) 5^'s ^?.'»t2|^f w i ^«fR tw c«tw ■ 





I5ci<t M5ii'st?rr #r #r? 

<J: - 

W*r’#t¥? 

- ^ 
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: 2f®rsr 

c«tc»if5<p : m-RNA ‘^1'^ Ri'^fD f^c«i ‘il<pn5 C^I^ '5^ Cfifll^ ^yC5l^®f5' ^i>*^t, ^TsrT'^ 'S ^o1^ 



DNA 'ilt m-RNA >il¥ 'srTWlt ^ ^Tl^ i ^ DNA cs#® m-RNA >il¥ 

>i5i_c^<i csfli^ csfli^ ^sj*rtw ^ ^ iii^ i%^# ‘ii=i<i<t>(:<i» iii^ -*1^ 

%IW <li<l^l^i ^ ^^1^ 5l<<l?lk ^ ICWT csfli^ AUG, UAA, UAG 'S UGA 

UUU-f^Hl^«l m^, CUA Pl^f>lH, GUA W(^R twif? <mi^ ^ I 

C®n?#^ ^#fil: C'StwfD^ ms ^ (triplet in nature) 

>i»i'!icii (ii'^ c^l^ ■^TTI C¥fw t^%T (commaless) C¥lw (non 

overlapping) i C^lw ■^, >il'^l1w C^l^ '^i'^ 'iiJrirfe^ '^Pi'®c<p ('srf^'sf^ 'S 

^^^UAA, UGA'S UAG I AUG csfli^ 'S 

UAA, UGA UAG csfti^ ^ i c^ £fm 

(universal) ^ gfirr CTOt i 

(TPf ■^T’HTK 'S ii|R5c<P|^*i : W ^<P®1 Wtf^WT ii|PlC^?l '^TvCSl^'R^ 

C^ I'JjSI^ C^nWl^’SRsiI^o1^ Wlf^C^ 

f^TiRH I csftl^ wr wtter ‘^if^ ^ '=#R:'=t'#it^ 

^vCST^^;*^ Rwri 2RH <pc?i, ^ci?ic<p <ic«i i c^^'i'swT ^ 

I '^: 

(Start or Initiation codon) ; (RT csfll^ ’rira' wrf^WT 

AUG I 










































































































^ , /+ U- u I 
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C¥l^ (Stop ^ Termination coden) : csfll^ Wito" 

^ I C^l^ 'd^; W UAA, UAG UGA 1 ( 

C<P|wl <t5W '^, ii|W3 i£|'C^ 7^-(,>|^ C¥lvis»^ <i(;ei I 


iilFG(;<M\bH (Anit-codon) : csfti^ DNA C£ff^ mRNA ^ 

^'csrc'Sfi^ c^T?w ^str 4"ra 1 f^H^TTR c^rc^ c^ i£i^^ 

tRNA ^ K5T WfW I ^ Tpirr mRNA wt%s 

^ tRNA CWI^ mRNA « CT ^ 

<ic«i I a' -d \ c^^R/TT ‘ri<pil5 '^c<i iiiR5(,<p|^c*i'?i '’Tv'^sItT 

wRnt c^ ^ «fn:^ 1 wr c^nwt^ ^^thn c^ ^ 

I c?w- AUG d - d UAC d -d \ 


n<^?i ^ 


'SFn-R' 

'S (,'stwn5<p 

Vz - 

fet'^ 'B (,'STC*in5<p (.^twi^^c'S!1 

- d/ 


«|||^?l 41'St: C'StWfD^ I 


■^^v©]^ l^jPTC^ RNA‘^1'^ 'oi<^ih 


^?.'»r’t#5r w Rc>im rna >^ 1 ^ wtu ^ RNA->ii¥ % rna ^ Rctw ^ ^ 1 

rna's i£i Rth 4 f4 ^ I <£m ld<^ \k^ r ^ 1 'ii>ic<i?i 

’im ^ siTR:^ I ^ f^CTw rn A-^ 'Rm 1 DNA ^<jc^ f^ 

^ ^ ^ 2|^ RN A W ^ I ^ RN A ^<3[ 

■ 5 ^ I RNA Wifi'S 'JgR' ^PTTtrR^ (transcription) 1:201^ ^?i<5'sTc's 

^fDcii c'®lc«i I 
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^ Key words ^ ^ 


c^: ?rmr ^jntc^^rrsfw c^ ^ i 

c^ CT ^*tw?r (mc^ ^ c#a's Mw 'R^, 

C^ ^JT'MW'S ■'T^TM^jrr w ^ ^alW 

?n®tCi|lC'!s>|i|f^ (plasmodesmata): ssIM ^ "STC^ff C^ sflft^^?C»r^JTltc^gTpgR:- 

^1^ ?n®tWH'b>ii||tT (plasmodesmata) ^ i 

i%i;''TR;£rif5*^: i£i'^?. c2nfDw?i '^rsr^ii^ra' c2nfD»^c<p '^R;''fR32ri1^ <ic®i i 

l>IC<t C^ ^ ^ ^ I 


cgR?#^ c^: m-RNA i£i^ c^^-^-^rr 's \d^ 


: i£i^ ^n^cgicstH 's 



f^^'s^5Tit^-i£i^ msr ^<3[ ip>nip'G ^ i 

DNA C«IW 1^1451^4 mRNA ^'S¥m ^ l 

sila^ilii R-> 3 iii<p DNA (.©twfD<p >^1^'^i3¥ mRNA C« ^hl'sR'® ^ i 

: mRNA c^ R^tJviH <i»w H|vi§lwK- 

^1 
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c 


af^ ^ 


^ I ^TfW 

^5Titc6T?n^ 'sr. 

o I 2nf^c<pic«« «rwt^ ^if^srK c^ 

81 's £rr%^w•nT's^rt'^riTr- 

i. 'S c^*iRl§l 

ii. ■sntc&R^f^ 'S 

iii. C^sflftl' 'S 

wM 

■^. i i, ii 

(f I C'Stwn3<t> C¥lw w '5^? 

i ^ 

'b I C^R '5r^‘3|^ J'Nc'l'TR 'ill' ^TIM 

C5R?TR7im •^. ^ntOTRTTl^ 

50 s 70 s 

C^IWlf?P<=1 'StilC^lfiP'l 


’t. 

’t. C2itr&r?n^ 
n. ■srftc^i^ferr 


ii, iii 

o 


80 s 

<t>j|C<1ll^H 


‘a'c$T?ri'stiii<p (.■afD^qrsr 


i, ii, iii 


8 


100 s 


C 


3 


i I ^'STTi^ ^STSBT <)»c<iw<i ■srr >^1^ I ■srmiw ^i^rk '^it 1^ 

^PWC®!?! '^1^ '®1^ SJTPIR'SsR <i^Cil ■'1^ 'i|<pf5 CTtftir ^■'TWi^ra' '^5fT '5R?T <pI^C^I l '®T^ 'STl^'Q 'SR?T 


'^r. 'sn^(5i4R5^fw ^ ^ c^? 

R. <)»C<IW<1 I 
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I cm csfi^ wic^ ‘R>^<ti'»il< ^?=Tr wicHw’ >ii^ i (tt (mn ’irf^tc^rr t^rfw 

W, ^ ^ '3||i|IW?l W^W <t>C<1C^ t<lfbiiliV|^ I 

#)■? 

^^C<IIC51|V|C<l» CSfllk^^^ mr c^? 

cmr t’ffm ■s^scr 's ’frsfe w I 

O I fell^ ’f^CW'T W 



fM- A 


^^Ti^cSfMtc^ «rif^ c^ mr ^ c^? 

8 I 



B 


A 



^^c>ii's?iic<i» mr ^ c^? 


feA'sB >i]^'sn:siT^’l^>i'^c<^<ii^w%T^tcmwi 


A >ii¥ <M4<t><=ir’f <ijirsMc<t> MviH >^<1 I 











































